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Power Show returns to New York 








PIT-POCKED 


In power-demanding industries, pitted pipe means out- 
of-pocket expense. The annual losses in labor and mate- 
rials to replace equipment damaged by cavitation and 
corrosion reach staggering proportions. 

The corrosive attack against this pipe was accelerated 
by mechanical action. Cold water injected into a high- 
pressure condensate return line caused steam collapse, 
resulting in violent hammering and cavitation-erosion 
damage. Because shock forces disrupted protective films 
on the interior surface of the pipe, failure occurred rapidly 
in this short section. 

Dearborn Engineers spotted the cavitation problem, 
and recommended design changes which eliminated the 
trouble. Thereafter the entire return line system was fully 
protected by Filmeen.* 


Drarvbow 


combatting corrosion 
wherever it occurs 








PICKPOCKET 


Dearborn Filmeen, a concentrated amine treatment, 
forms a continuous corrosion-inhibiting barrier between 
condensate and metal. This non-wettable film protects 
against both carbonic acid and oxygen corrosion. Filmeen 
readily disperses in hot condensate, permitting contin- 
uous feed direct to boiler or steam system. 

Take advantage of Dearborn’s Water Treatment and 
Engineering “know-how.” Your Dearborn Representa- 
tive will demonstrate Filmeen’s efficiency in combatting 
destructive corrosion. He will survey your system and 
recommend control measures and feeding arrangements 
best suited to your plant requirements. The coupon will 
bring full details. 


*FILMEEN—U.S. Pat. No, RE-23614 reserves to Dearborn Chemical Company 
and its licensees exclusive right to the use of octadecylamine for water treatment 


Dearborn Chemical Company 
Merchandise Mart Plaza, Dept INP 
Chicago 54, Ill. 


- 
| 
| 
) Have a representative call. 
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| 
| 
| 
| 
| 
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[_] Send me more information on Dearborn 
Filmeen Water Treatment Service. 
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Tell us why, in 25 words or less, your company would benefit if you would spend a week 
at the 1956 Power Show in New York next November 26 to 30. Use the entry blank on this page and... 


- Win yourself a free trip to the power show 






















356 

-_ Enter now! Contest closes September 7, 1956! 

ice, e 

Here are the Official INDUSTRY POWER 
Power Show Contest Rules... . 
1) All entries must be submitted on official entry blank clipped 
ling from this page. Tell why, in 25 words or less, you think your 
company would profit by you attending the 1956 Power Show 
All information requested on the entry blank must be filled in 
legibiy. 

- 2) Send entries to: Contest Editor, Inpustry Power magazine 
Commercial Bank Building, St. Joseph, Michigan. Entries must 
be postmarked no later than September 7, 1956, and must be 
received by the Contest Editor no later than September 14, 1956 
3) All readers of INnpustry Power are eligible. Entries will be 
judged on originality, sincerity, and aptness of thought. In case 
of ties, duplicate prizes will be awarded 

dent 4) Judges’ decisions will be final. Entries become the sole 

dent property of Inpustry Power. None will be returned. Winners will 

urer be announced in the November, 1956 issue of Inpustry Power 

dent ° : , 

eal First Prize: First-class round-trip transportation expenses to 

dent New York, five days at the Hotel Statler in New York City 

“ee during the week of the ASME 1956 Annual Meeting and POWER 

oa SHOW, tickets to ASME Annual Meeting events, all meals, 


plus $100 expense cash. 


Second Prize: Five days at the Hotel Statler in New York 
City during the ASME 1956 Annual Meeting and POWER 
SHOW, tickets to ASME Annual Meeting events, and all meals. 


To: Contest Editor, INDUSTRY POWER 
Commercial Bank Building, St. Joseph, Mich. 





Name : oS _ Title 
Company 
Street Address_. == 

City SS =—hl(é 


This is why my company would profit by sending me to the Power Show 
(use 25 words or less): 





























Date Signature. 











ees 

















ine) pa mial— 





ground up 


QUALITY-PROVEN COALS 


23 million tons annually from 27 mod- 
ern mines in Eastern and Western 
Kentucky; Indiana; northern, central 
and southern Illinois; Ohio; Aloboma; 
lowa; Missouri and Oklahoma. 


amt 
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Ss © U T H ER a) engineers the quality and 


economy into coal that reduces your steam costs. 

From its low cost recovery to its delivery at your stock pile, 
every step in the preparation and handling of Southern’s coal is controlled 
to the specifications established for widely varied industrial applications. 
It's washed, dried and accurately sized. It's freed of excess moisture, 
ash, sulphur and dust— quality controls that are continuously resulting 
in higher combustion efficiency and lower operating and maintenance 
costs in all types of industrial and public power plants. . . 

* You can get any quantity of these superior coals, engineered to 
your specifications, shipped to your plant anywhere in Mid-America by 
rail, by river barges or through the Great Lakes at favorable rates. 

Ask your Southern representative—a qualified engineer — 
how Southern’s complete coal service assures you more steam for your 
coal dollars. There's no obligation. 


COAL COMPANY, INC. 


GENERAL OFFICE: PRUDENTIAL PLAZA, CHICAGO 1, ILLINOIS 
OFFICES IN: LOUISVILLE, MEMPHIS, MINNEAPOLIS, NASHVILLE, ST. LOUIS 
SINCLAIR COAL COMPANY, KANSAS CITY 5, MO., WESTERN REPRESENTATIVE 


Circle 111 on READ-N-CIRCLE cord for more dato 
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® Cathodic protection in sea water 


Examination of data obtained by Naval Research 
Laboratory and others shows that the best available 
criterion for the cathodic protection of steel in sea 
water is polarization to -0.85 volts to a copper-copper 
sulfate electrode. There is evidence that this is inade- 
quate in heavily polluted and certain other waters. A 
review of research indicates that the major forces in- 
fluencing current distribution in cathodic protection 
are water resistivity and polarization. Relatively high 
water resistivity tends to give nonuniform current dis- 
tribution, high polarization gives uniform distribution. 


@ Unit heater code available 


An American Society of Heating and Air-Condition- 
ing Engineers code for testing and rating direct-fired 
unit heaters and heavy duty furnaces has been pub- 
lished. It is applicable to units with output ratings in 
excess of 250,000 Btu/hr. ASHAE code for testing and 
rating heavy duty furnaces and direct-fired unit heaters 
contains eight sections covering purpose, scope, defini- 
tions, rating limits, testing equipment, testing proce- 
dures, and rating procedures. 


@ Extend steam tables to 10,000 psia 


New steam tables covering the range from 5500 to 
10,000 psia and from 32 to 1600 F are now available 
for power systems calculations. Tables are not based 
on new data, but are reasonable and consistent exten- 
sions of the Keenan and Keyes tables. New data were 
prepared by a subcommittee appointed by the Power 
Division of ASME. Subcommittee used presently avail- 
able tables and, in regions not previously evaluated, 
developed a table using graphical and numerical meth- 
ods. New data, plus a table developed by United Air- 
craft Corporation, were joined to the Keenan and 
Keyes steam tables to provide data over a broader 
range of pressures and temperatures. New tables are 
expected to meet the needs of industry until ASME 
completes the studies and experimentation for a more 
authoritative steam table to 15,000 psia and 1500 F. 


@ Reactor control contract awarded 


Contract to engineer and supply the complete control 
system for the ETR (Engineering Test Reactor), to be 
located at the National Reactor Test Station, Idaho 
Falls, has been awarded to Leeds & Northrup Company. 
Award was made by Kaiser Engineers, prime contractor 
for the reactor’s design and construction. 


@ Utility uses microwaves 


Cleveland Electric Illuminating Company has installed 
a Motorola microwave link between two of its sub- 
stations to provide protective relaying, as well as tele- 
metering and voice communications. This is the first 
installation to use Motorola microwave, multiplexing, 
and wide-band carrier for the transfer of trip signals 
from one substation to another. Installation has saved 


(more late news on page 8) 
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Industry Power 


VOLUME 71 NO. 3 


In this issue... 


compressed air ready for tomorrow 
Here’s how Caterpillar Tractor Co. planned for added compressed air demand from either in- 
creased production or plant expansion. Engineered air system provides for all contingencies 


stationary batteries give dependable power 
Find out how Pennsylvania Power & Light, the City of Cleveland, and Pittsburgh Steel all get 
dependable power for emergency facilities. Maintenance is vital in keeping batteries ready 


play it safe — fire either coal or oil 


Paper Manufacturers are ready for any change in fuel supply. They can change from oil burn- 
er to stoker without structural modifications. See how fuel economics influenced this design 


is your motor control just half safe? 
Read how inadequate short-circuit protection in motor control can cause serious injury and 
property damage. Be sure your motor control can handle everything your system can feed it 


emergency pumps save $22,905 


Learn how emergency pumps, installed to save power station, increased operating efficiency 


power basics for today's industry 
I—vapor compression refrigeration 


unit heater maintenance 
Review time-proven checklist to get tips on how proper maintenance will put your heating 
units in top shape. Get all the built-in capacity for trouble-free operation this coming winter. 


in brief — Purdue industrial waste conference 
Industrial waste treatment design data; establishing industrial waste ordinances; vibrating 
screens in waste water treatment; wet-process industry locations; and closed water systems 


monthly features . . 
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Seven helps for you 


in solving innumerable 


pumping problems 














1. Bulletin 450—Describes Type 
V Turbine Pumps for handling 
non-viscous, non-obrasive fivids 





3. Bulletin 381—Covers Type 
HHM Centrifuge! models for 
boiler feed. Large section view 


5. Bulletin 280—Simplex Steam 
Piston, Plunger Pumps for hon 
dling heovy, viscous liquids 





, & Bulletin 300—Type R Single 


stoge, End Suction Centrifugal 
Pumps described 





4. Bulletin 202 —Duplex Steam 
Driven Piston Pumps. For general 
and boiler feed uses 





6. Bulletin 460—Covers Type 
OSO Centrifugal Process Pumps 
for hot oil, corrosive fluids 


7 © This, of course, is the helpful cooperation and “know-how” your 
nearby American-Marsh Representative offers. Trained and experienced 


he's ready to assist you in selecting the mos! economical satisfactory pump 


for your application. Call him soon! 


_ = MAIL COUPON FOR BULLETINS YOU WANT eae oe 7 


Pumps ond Pumps Only Since 1873 


in Caneda: American-Marsh Pumps (Cenada) Lid., Stratferd, Ont 


Bul. 450 Nome 
300 
Bul. 38) 
Bul. 202 
Bul. 280 60 Street 


Title 


Compony 
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Gentlemen. Send me bulletins checked 


Zone Stote 


Circle 124 on READ-N-CIRCLE card for more data 


Why be half safe? 


Wheat is Auto-speed interruption . 


Howard Shatzer, 3E field engineer, checking 
an Air interrupter Switch before shipment. 


Specity AUTO-SPEED interruption 
e « » SE Air interrupter Switches 


nuclear news 








. an automatically 


produced interruption that always occurs at the same point in the 
switching operation, and always takes the same time (one-half 
cycle). Human error is eliminated from the switching action by a 
trigger spring mechanism which trips the switch at a pre-set point. 
Contacts are separated inside a dry type interrupter unit. 


Specify safety for personnel and equipment No exposed 
Arc. 3E Air interrupter Switches will not produce external arcing 


dangerous to men or equipment. 


Specify economy Costing less 
than circuit breakers and with 
interrupting capacity not found in 
air break disconnects, 3E Air 
interrupters are ideal for . . . in- 
terrupting magnetizing charging 
current of transformers . . . inter- 
rupting charging current of lines 
and busses .. . interrupting excit- 
ing current of feeder regulators 

. interrupting load currents to 
rated capacity . . . sectionalizing 
feeders and distribution circuits. 
Specify Engineering Ability 
3E's staff of engineers is experi- 
enced in adapting or combining 
equipment for complete switching 
centers or additions to existing 
units. Designing for unusual needs 
... corrosive or dusty atmospheres, 
unique space requirements, port- 
able units, or carefully calculating 
tomorrow's expansion require- 
ments ... we are geared to 
handle the unusual. 


Howard Noble, 3€ Sales Promotion Mgr., demonstrates 
Ai interrupters in a complete cubicle installation. 





3£ Air interrupter Switches are 
made in ratings up to 15 K.V. 


Write for Bulletin 152 


Evcecrricar Encineers EQuiIPpMENT CO. Melrose Park, iinois 
Representatives in principal cities—in Canada by Power-Lite Devices, Ltd. 
Circle 138 on READ-N-CIRCLE cord for more dota 





SUMMARIZE PRESENT PROJECTS 


Status of the AEC Reactor 
Demonstration Program was sum- 
marized recently as follows: 

No concepts have reached the 
commercial phase as yet. One 
prototype reactor (the pres- 
surized water reactor at Ship- 
pingport, Pa.) is actually 
under construction. Firm plans 
have been developed for five 
large-scale and two small-scale 
prototype reactors. These 
planned reactors should be 
completed by 1960 or 1961 under 
present timetables. 





PUSH INDUSTRIAL-SIZE REACTORS 





"Special consideration” of 
reactors in the 10,000-to 20,- 
000-kw range was urged by the 
Joint Congressional Committee on 
Atomic Energy reporting out a 
$400 million bill for an accel- 
erated civilian atomic power 
program. The Committee directs 
the AEC to "develop reactor de- 
signs which show promise of sig- 
nificant advances in reactor 
technology and to construct 
under private contract as soon 
as practicable smaller prototype 
power reactors which utilize 
such advanced concepts” for 
small-scale power reactors. 


EMERGENCY POWER PLANT TO KIDDE 





Design of a one-cycle emer- 
gency nuclear power plant will 
be produced for the AEC by 
Walter Kidde Nuclear Laborato- 
ries. Design is expected in 
seven months. 


INSTRUMENT MAKERS’ COUNCIL 





Nuclear energy has become a 
business large enough to war- 





. - » about industry power 


rant a Nuclear Instrumentation 
Manufacturers’ Council under the 
wing of the Atomic Industrial 
Forum. Among activities planned 
for the Council are studies on 
government activities, develop- 
ment of a directory to serve as 
a single reference source to 

the industry, and compilation of 
industry statistics. 


AEC WINS SAFETY AWARD 





An award of honor has been given 
to the AEC in recognition of the 
1955 safety record of the commis- 
Sion and its contractors by the 
National Safety Council. 

During last year, frequency rate 
of all accidental injuries in the 
atomic energy program decreased 29 
percent below the average of the 
previous three years. Injuries in 
1955 were 40 percent less severe 
than the 1952-54 average. 


BACK TO SCHOOL 





Education for atomic energy 
is taking many forms these days. 
A lecture-discussion-demonstra- 
tion course is being sponsored 
in atomic energy next October 
by the National Industrial Con- 
ference Board . Sixty en- 
gineering professors from 36 
American engineering colleges 
assembled this summer at Argonne 
National Laboratory’s Nucleav 
Energy Institute to pick up 
material on nuclear engineering 
for incorporation into their 
courses of instruction . ‘ 
Thirty men from 22 engineering 
colleges will attend a second 
Institute on Nuclear Engineer- 
ing— this one being held at 
Brookhaven National Laboratory 
to accommodate the overflow from 
the Argonne sessions .... 
Three training courses for high 


INDUSTRY POWER 
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school science teachers are 
being offered at University of 
New Mexico, Harvard University, 
and Duke University. Scientific 
demonstration kits will be pro- 
vided to the teacher-students 

so that they can demonstrate the 
techniques they learn this 
summer. 


ENTHUSIASM, THEN PESSIMISM 





Following an era of almost- 
unbridled enthusiasm, word from 
the AEC paints a rather dim 
picture for the future of 
atomic power. In summary, it is 
now said that "the prospect of 
getting industrial atomic power 
in the near future is very 
gloomy. The government has pre- 
maturely abdicted [sic] to 
private industry the primary 
responsibility for building 
large power reactors. Important 
reactor types have been staked 
out by individual companies or 
groups. Yet there is no firm 
assurance that these and other 
power reactors will be built in 
the near future.” It is then 
urged that the "government as- 
sume the primary responsibility 
for large reactor construction.” 


COAL NOT REALLY THREATENED 


By 1970 or 1975, the rate of 
bituminous coal mining will 
Jdouble the present rate, accord- 
ing to an AEC statement before 
the National Coal Association's 
39th Anniversary Convention. 
During the next 15 to 20 years, 
nuclear power seems likely to 
have significant effects on 
coal demands only in the field 
»f electric power generation, 
according to W. Kenneth Davis, 
AEC director of reactor develop- 
ment. He told the National Coal 
Association that the largest 
effect here is that coal de- 
mands may grow only at the same 
yr at a slightly greater rate 
than the demands for other fuels 
of at a much greater 
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NEW JONES & LAUGHLIN 
WATER-TREATMENT PLANT 
with AUTOMATION ...2 EQUIPMENT 
oy INFILCO 


cuts hardness from 268 to 2 p.p.m. 


- greatly reduces labor costs 


The Monongahela River is the source of raw water for steam 
generating plants of Jones & Laughlin Steel Corporation. 
Total hardness ranges up to 268 p.p.m.—clarity and degree 
of acidity fluctuate widely. 

Using a cold-process, lime-batch plant, hardness could 
only be reduced to about 1.5 grains per gallon, or 26 parts 
per million. 


INFILCO equipment, including C.-A.-P. SYSTEM® in- 
struments was chosen for greater efficiency and automatic 
operation. The new plant produces water averaging about 
0.1 grain per gallon —2 p.p.m.—hardness. It has cut labor 
costs more than 50% and made better service possible. 
And the end result — steam production — is more efficient 
and economical, too. 


This is another example of INFILCO leadership in this 
field — further proof that 





Infilco knows how 
to help you solve your water- 
treatment problems. For complete 
information about this interesting 
installation, write today for Re 
print No. 70 IP-11. 

INFILCO INC. 
General offices, Tucson, Arizona 


The one company offering equipment for 
all types of water and waste treatment 


FIELD OFFICES THROUGHOUT THE UNITED STATES AND FOREIGN COUNTRIES 





FILTER BED CONTROL PANELS 


Circle 134 on READ-N-CIRCLE card for more date 





INFILCO EQUIPMENT 
automatically 


Claritver Raw Water 
CO -——— =... MEASURES flow, maintains con- 
4.200 Gre stant water level, keeps amounts 


of chemical proportional, removes 
Gravity Filter Beds sludge. 


































































5.040 GPM 

















...EQUALIZES water passage by 
flow control and loss-of-head con- 
Clearwe trol, maintains same flow rate, 

controls backwash. 
= Bree ...PUMPS water to softening 
O O Oo e units and then meters it to five 
sone 175,000-ib./hr. boilers for steam 

ae a generation. 





MAIN PLANT COMPONENTS AND AUTOMATION 


e 


ELECTRICALLY CONTROLLED SODIUM.-ZEOLITE SOFTENING UNITS 














Your plant and equipment suffers . . . your 
community goodwill fades away. These problems 
can be solved. Prat-Daniel Collectors are 
designed for the control of industrial dusts 
and flyash. Multiple small diameter tubes 
provide powerful centrifugal forces, 
resulting in sustained high collection efficiency 
... even with ultra-fine dusts. 

Whether the problem is industrial dust. 
or flyash, you are assured of satisfaction with 
P-D Collector Systems, engineered to meet 
your specific needs. 

Write for Reprint No. 102 titled, 
“What Type Collector?” 





Project Engineers 


THE THERMIX CORPORATION 
GREENWICH, CONN. 


(Offices in 38 Principal Cities) 
Cenedian Affiliates: T. C. CHOWN, LTD., Montreal 25, Que. 


sere and Manvtactur er: 

PRAT-DANIEL CORPORATION 
SOUTH NORWALK, CONN, 

POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, induced Draft Fans, Fan Stacks 


Circle 10! on READ-N-CIRCLE cord for more dete 
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. +. starts on page 4 


the utility capital equipment and installation 
costs of a 132-kv circuit breaker. Protective 
relaying system provides protection for both 
the transmission line between the two substa- 
tions and a 100,000-kva, 66/132-kv auto- 
transformer. Line protection is provided for 
phase-to-phase and ground faults; trans- 
former protection is provided for overcur- 
rent, loss of oil pressure, and internal ground. 
Impedance and ground relays control the 
trip signals sent over the wide-band carrier 
and microwave. Tests have shown 99.984 
percent reliability and 100 percent security. 
Time for the transfer of the trip signals is 
10 milliseconds. 


@ New college of engineering 


Michigan State University plans to build 
a new College of Engineering on its south 
campus. Project will be developed over the 
next five years at an approximate cost of 
$13 million. Inside the Department of Ap- 
plied Mechanics laboratories it is hoped to 
install an ultra-modern machine for testing 
new engineering designs. The Mechanical 
Engineering laboratory will house several 
test cells for experimental work with jet 
engines, and fundamental studies in heat 
flow and combustion of fuels. 


@ New hydro in the East 


Appalachian Electric Power Company is 
starting necessary steps to build a hydro- 
electric power plant of at least 60,000-kw 
capacity on the Roanoke River at Smith 
Mountain in Virginia. (Appalachian is a 
subsidiary operating company of American 
Gas and Electric Company.) These steps 
include immediate application to the Federal 
Power Commission for a preliminary per- 
mit, completion of explorations of the dam- 
site, and arrangements for disposition of 
roads affected by the reservoir. Cost of proj- 
ect is estimated at $20 million. 


@ Blaw-Knox integrates 
operations 
Blaw-Knox Company, Pittsburgh, has an- 


nounced a major integration of its manu- 
facturing operations and the appointment of 





It's so easy to enter 
the Power Show Contest 


Just think how your company would profit 
by your attending the 1956 Power Show, 
fill out the entry blank on page 3, and 


drop it in the mail. You may win! 











two vice presidents to manage the new 
groups. 

Components of the newly formed oper- 
ating groups will be: 

Foundry and Mill Machinery Operations: 
Continental plants, Lewis Machinery plant, 
National Alloy plant, Rolls plant, and Union 
Steel Castings plant. 

Fabricated Products Operations: Blaw- 
Knox Equipment plant, Buflovak Equipment, 
Construction Equipment, Copes-Vulcan, 
Dairy Equipment, and auxiliary facilities. 


@ Machine to translate 
languages 


There appear to be no insurmountable 
engineering problems in the realization of 
a mechanical translating machine, according 
to R. E. Wall, Jr., of the University of Wash- 
ington, Seattle, Washington. He continued, 
“It seems likely that such a machine will 
cost as much as a modern large-size digital 
computer which has a per-hour cost of 
about $250. Human translators will produce 
rough, understandable translations for a per- 
word cost of about one cent. This means that 
a $250/hr machine would have to produce 
about 25,000 words per hour, or in round 
numbers, about 10 words per second, in 
order to have the same per-word cost.” 


@ What is air conditioning? 

To clarify confusion that exists over the 
meaning of “air conditioning,” a simplified 
definition has been prepared and adopted by 
the Amercan Society of Heating and Air- 
Conditioning Engineers. Definition an- 
nounced by Society President John W. James 
at the recent Semiannual Meeting in Wash- 
ington, D. C. reads: “Air conditioning is the 
process of treating air so as to control its 
temperature, humidity, cleanliness, and dis- 
tribution to meet the requirements of the 
conditioned space.” ¢¢ 













Wow'D WE GET IN HERE? 
ME Dow'T Look Like 
Wo POWER ADUSE MAN 






‘HE AINT/ HE'S A 
PREVENTIVE MAINTEMAWCE 
ENGINEER.“ 





— 








PROGRESS WEG 





@ Submitted by reader M. E. GRADY, 
Buick Motor Division, General Motors 
Corporation. 
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our readers write 


... to industry power 


How big is small? 


Gentlemen: ° a 
7 | . od 
I wish to compliment you on the “up-to- e 
dateness’ and diversity of material in your 
magazine and the fact that you do not forget 
to take the small plant into consideration. 
J. Walker pyar 


Detroit, Michigan 
@ Thank you for the kind words. We do 
aim to give editorial coverage corresponding 


to the “profile” of our readership. One prob- / woY 
lem is to define how “big” a “small” plant 
has to be before it is a significant user of 
power services. For an interesting analysis 


of our readers’ plants—which are your 
plants, of course —turn to page 43 of this 
issue 


w 
That condensate meter 
Gentlemen: 
Please forward name and address of the 


manufacturer of Cadillac condensate meter 
to which you referred in your May issue of 
INpUSTRY POWER 


L. L. Safford 

Chief Engineer 

Plastics and Resins Division 
American Cyanamid Company 
Wallingford, Conn. 


@ Cadillac condensate meters are manu- 
factured by Central Station Steam Company, 
2915 E. Woodbridge Ave., Detroit, Mich. 


Please bear with us 


Gentlemen: 

We wrote to you a week ago relative to 
correspondence indicating that a set of Elec- 
trical Refresher series would be available 
after the publication of your July issue. 

Since writing you, we have heard nothing 
further from you in this connection and we 
are again calling the matter to your attention. 
Would you please advise us immediately 
when this series referred to above will be 
sent to us. 


) pus ATER PRI BLEMS 
BE CONSULTANTS ON INDUSTRIAL WATE 


M. N. Holmes 
North & Judd Manufacturing Co. 
New Britain, Conn. 





@ More than 1000 requests have been receiv- 
ed already asking for reprints of the Electri- 
cal Refresher in INDUSTRY POWER’s 
Power Basics series. This reprint will be 
available early in August. We are gratified to 


find our original estimates fell so far short W. +f & ‘me DP BETZ Philadelphia, Pa. 


of actual demand. 








Research Laboratory, The Mead Corporation, Chillicothe, 
Ohio. Lorenz & Williams, architects, Dayton; Schweiger 
Heapy & Asscoiates, mechanical engineers, Dayton. 
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Control. 
Flexibility 


diversified temperature 
and humidity requirements 





Strategically located Johnson Thermostats operate Valves and Dampers on six 
large heating and ventilating units serving the spacious pilot plant laboratory. 





Stress and strain breaking points of Mead carton stock 
are tested in a constant temperature and humidity room. 
Perfectly conditioned air is supplied by a built-up air 
conditioning unit under the highly accurate control of a 
Johnson Recorder-Controller. 





Printing research is among other activities conducted 
under carefully controlled temperature and humidity con- 
ditions. Sensitive Johnson Room Thermostats, controlling 
mixing dampers on a central double duct air conditioning 
system, produce the exact conditions required 


The extensive research and development program of The Mead Cor- 
poration, one of the nation’s leading papermakers, offers an interest- 
ing example of the varied temperature and humidity control needs of 
today’s industrial buildings. At Mead, these include: 


@ Control of a central double duct air conditioning system serving labora- 
tories, offices, library and public areas. 

® Control of a separate air conditioning unit for a constant temperature 
and humidity laboratory (temperature, 75°F; rel. humidity, 50 per cent). 


® Control of a variable temperature and humidity test room to maintain 
any temperature from 50° to 100°F and any relative humidity from 20 
to 80 per cent. 

® Control of combination heating and ventilating units for a pilot plant 
laboratory. 


@ Weather-compensated control of the hot water baseboard radiation 
system. 


A Johnson-engineered Pneumatic Control System easily provides the 
necessary flexibility to satisfy each one of these requirements... and 
with a precision that insures virtually waste-free heating, cooling and 
ventilating operation! 

This system, like the Johnson Systems in countless other industrial 
buildings, was designed and installed to meet the exact needs of the 
individual building. Regardless of how complex or diversified your 
control problems may be, you can count on this traditional Johnson 
policy to provide your plant with an equally successful, flexible 
control system. 

Next time you have a temperature, humidity or process control 
problem, talk to an engineer from the specialist Johnson organization. 
His recommendations are yours without obligation. Johnson Service 
Company, Milwaukee 1, Wisc. Direct Branch Offices in Principal Cities. 


JOHNSON i CONTROL 


SINCE 1885 


PLANNING ° MANUFACTURING ° INSTALLING 


Circle 116 on READ-N-CIRCLE card for more data 


10 





Industry Power 


Commercial Bank Building, Saint Joseph, Michigan 


VOLUME 71 NO. 3 AUGUST 1956 





A Publication of 
PUTMAN PUBLISHING COMPANY 
also publishers of CHEMICAL PROCESSING. 
FOOD PROCESSING. and FOOD BUSINESS 
111 E. Delaware Place, Chicago 11, Ill. 
Cleveland — Detroit — Los Angeles — New York — Pittsburgh 
Portland — San Francisco — St. Joseph. Mich. — St. Louis 


EDITOR AND PUBLISHER 
John Paul Taylor 
EDITOR 
Harold A. Bergen 
MANAGING EDITOR 
Donald Hartley 


ASSISTANT EDITOR 
Robert W. De Moss 


WEST COAST EDITOR 
Karl Robe 


EDITORIAL ASSISTANTS 
M. B. Pratt 
M. J. Holt 


PRODUCTION 


Alfred T. Thornycroft 
Manager of Publications 


J. R. Jewell 


MARKET SERVICES AND CIRCULATION 


Vincent F. Donohue 
Manager of Market Services 


L. A. Crabtree 
E. G. Dlouhy 











Four indexes for your convenience 
® Major articles are indexed on title page. 
See page 5. 


@ Advertisers are indexed alphabetically. See 
page 57. 


®@ Advertisements are indexed by products in 
handy guide. See page 51. 
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this month's comment... . 


Why a Power Show Contest? 


Because we want you to tell us why the Power Show is important to 
you and your company. 


You are the best judge of how and why the Show is valuable. Your 
opinion will guide readers who have never been to a Power Show, will 
help them plan their trip to best advantage. 


And, your opinion will also help the manufacturers who display their 
equipment at exhibit booths. 


INDUSTRY POWER’s job is to help you do a better job—for your 
own benefit and for that of your company. 


We believe that by attending the Power Show you will be able more 
fully to do that better job. But we don’t know that our’readers really 
think so unless you tell us! 


At the Show you not only see new equipment and improvements on 
standard products, but also you get to ask questions of the factory men 
at the booths of the equipment manufacturers. 

Does your company management know these benefits? And, the time- 
saving from your being able to inspect so much equipment in so short a 
time? 


We hope you'll tell us your reasons — that’s why a Power Show Contest. 


Check back to page 3—all the details about entering the contest are 


: ie 


John Paul Taylor 
Editor and Publisher 
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Darcova Pumcups are available in 
various types and textures, in a 
complete range of sizes, to provide 
unequalled efficiency and long life 
in reciprocating pumps, air or 
Cross-section of conventional hydraulic mechanisms. 

and 45° bevel type Pumcups. 

















+« prolonged high efficiency 
+ less maintenance 


ODAY hundreds of companies using hydraulic controls, 
air cylinders or reciprocating pumps are standardizing 
on Darcova Pumcups for piston packing, because they elimi- 
nate fluid slippage, costly down-time and maintenance. 
Darcova Pumcups make the most of the cup packing prin- 
ciple. And, they are made in a complete range of sizes, types 
and texture-engineered compositions for various pressure- 
temperature-fluid conditions. Pumcups hold peak efficiency 
for the life of the cups and outlast other packing as 
much as 3 to 1. 
Why not check these claims right in your own plant? 
Meanwhile get a// the facts. Just send for Pumcup 
Bulletin No. 5503. 


DARLING VALVE & MANUFACTURING CO. 
REG Williamsport 9, Pa. 
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Caterpillar Tractor Co.'s new multimillion dollar 


Decatur plant provides for all present needs plus 
room for expansion with . . . 


Compressed air ready for tomorrow 


Cc. R. GALBREATH 
Decatur Plant Engineer 


with R. W. De Moss 


Assistant Editor 


Caterpillar Tractor Co. 


COMPRESSED AIR supply system to meet the 

heavy demands of present-day production 
methods is installed in Caterpillar Tractor Co.’s new 
Decatur plant, Decatur, Illinois. Air is supplied to 
over 320 individual air hoists, and 810 air-driven 
grinders, wrenches, power cylinders, and other air- 
driven production tools. 

Caterpillar, like other heavy-equipment manufac- 
turers, is in the position of having most assembly 
line components in the “above 50-lb weight class.” To 
conform to present-day practices, therefore, power- 
lifting and positioning equipment is used extensively 
throughout the plant. 


prefer air-powered hoists 


Air-powered hoists, in preference to electric-pow- 
ered, are used in many cases because of the better 
speed control and better positioning accuracy pos- 
sible with air-driven equipment. 

Preliminary study of alternate compressor types 
indicated that considerable savings in floor space and 
in machine foundation size could be effected by in- 
stalling relatively high speed “Y”-type compressors 
as compared to conventional slow-speed, horizontal- 
type machines. 

On this basis, provision was made, in the initial 
installation, for one twin compressor consisting of 
one 1600-cfm unit mounted on each end of a 600-hp 
synchronous electric motor. The second compressor 
consists of a single 1600-cfm machine similarly con- 
nected to a second 600-hp synchronous motor. 

Foundations are in place to receive a fourth 1600- 
cfm compressor unit on the extended shaft of the 
second 600-hp motor at such time as an increase in 
compressed air demand may require it. Provision of 
this additional unit will add another 33 percent. 

Compressors selected were one Joy Manufacturing 
Co. Class WN-114 twin, two-stage, double-acting 

) 
Powerhouse view with Caterpillar emergency diesel 
electric set framed by two Joy radial air compressors. 
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compressor, and one Class WN-114 single unit. The 
twin unit carries a nominal rating of 3200 cfm and is 
direct-connected through Federal Fawick Airflex 
No. 16CF500 couplings to a double ended Westing- 
house Type GF, 600-hp, 600-rpm, 4160-volt, 3-phase 
60-cycle dripproof synchronous motors. 

Each twin unit is provided with Joy Class P-12 
vertical pipeline type after-coolers and a 54-inch 
diameter by 14-foot ASME code welded receiver. 
American Air Filter Co. “Cycoil” oil bath air cleaners 


ls 


J. L. Crisler, Decatur powerhouse superintendent, checks operation with R. W. De Moss, IP’s Assistant Editor 


are provided on each compressor intake. The Federal 
Fawick couplings provide a means of disconnecting 
either end of the motor from the compressor. Cou- 
plings permit rapid disconnection of compressor load 
The elapsed time being merely that required for 
air pressure to bleed off the coupling diaphragm 
Each compressor is equipped with 5-step capacity 
regulation, automatic cutoff and alarm on high tem- 
perature or low oil pressure, with automatic control 


(continues on page 28) 
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How Pennsylvania P & L, Pittsburgh Steel, and City of Cleveland 


rely upon storage batteries to... . 


get DEPENDABLE power 
for EMERGENCY operations 


STATIONARY STORAGE BATTERIES provide 

dependable emergency power to Pennsylvania 
Power & Light and assure operation of critical con- 
trol and lighting circuits to supply over half a mil 
lion consumers. An extensive network of generating 


stations, 


and distribution lines, and 


substations comprise the PP&L system 


transmission 
Hundreds 
of batteries operate equipment, controls, safety de 
vices, and indicators at these generating stations and 
substations 

PP&L mounts its battery cells on metal racks 
painted with protective coating to prevent attack 
from spilled acid. Metal rails on the rack are cov- 
ered with rubber insulating strips. Each cell is 
numbered so that operating records can be main- 
tained. Battery rooms are well ventilated for fume 
removal, and well lighted so that operators 
easily read voltmeters and hydrometers. 


can 


Both voltage and specific gravity of each cell is 
observed monthly. Readings are plotted on a graph 
Any cell that varies abnormally from the correct 
voltage or specific gravity is immediately spotted 

Recent installation of a new 120-cell, 800 ampere- 
hour battery increases flexibility and gives protec- 
tion against battery failure at Lake Road Generating 
Station operated by the City of Cleveland. Two 
stationary 120-cell batteries installed 15 years ago 
now can be taken out of service for examination 
and repairs. All three batteries alternate in supply 
ing power to the control circuit, emergency lighting 
circuit, and power circuit. Two batteries are ade- 
quate to supply the power required. One battery is 
available for standby service, and to permit testing 
and maintenance of any one of the three 

Batteries provide de current for three circuits 
Emergency lighting circuit illuminates key areas in 


the event of a failure of normal power. Emergency 


Battery, plus m-g set, supplies emergency lighting 
and 13.8 kw switchgear for Pittsburgh Steel 


K. A. VAUGHAN 
Manager, Field Engineering 


Gould-National Batteries, Inc. 


air compressors are operated by the batterie 


Mag 


netic tramp iron uspended on 


removal equipment 


conveyor belts carrying coal 


pr wered at all time 
by battery current 

Control circuit 
Scores of 


termittently by 


powered continuously by bat 
teries actuated in 
11.000-volt 


fractional 


circult breaker are 


battery witch 


Many 


also powered by bat 


power to 
current to variou ibstation 
horsepower control motors are 
teries For example the turbine 


throttle sovernot 


regulating generator controlled 


peed and output i 
by a 1/16-hp motor operating intermittently 
Several 1/8-hp moto: 
boiler 


ing baffle position over 


on bat 


tery power rated at 0.8 
draft 


the 


amperes regulate opening by chang 


blower inlet 


In each boiler control panel, a 1/10-hp motor 


actuates a rheostat 


controlling current to boilet 
Steam from the 
Tube 


amplified 


damper control motors boiler 


header enters a Bourdon tube movement is 


The 
boiler damper open 
the load 


mechanically and electrically signal 


controls motor which change 


ings to produce steam required by 


float batteries give emergency power 
Float called) 


used fails 


load are too great to be 


batteries (as they are often are 


when the normal power supply and 
when occasional peak 


carried economically by 


All batteries are o1 


the normal power 


upply 


1: float charge. Three motor-gene1 


ator sets can supply th 


current reg iired to keep 
batteries at full capacity at all times. All three are 


15 hp 


25 hp motor 


diverter pole machines two with a motor 


connected to a 10-kw generator and one 


connected to a 15-kw 


generator Batterie 


will sup 


ply current for several hou f power to the m-g 
sets is interrupted 
Power 


services engineers can easily 


field engineers to be 
batteries of the 
Before selecting a 


( hec k 
doubly 
proper 
load 


fcontinues on 


the 


computations ol sure 
of having control capacity 


control battery require- 
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Take advantage of fuel price changes 
and be prepared for any fuel shortage, 


as Paper Manufacturers Company does by planning to 


fire either COAL or OIL 


DANIEL PARR 

Maintenance Supervisor 

Paper Manufacturers Company 
Philadelphia, Pa. 





PRICES CAN change—fuel shortages can occur. 
These are the two reasons why we planned 
our two boilers for firing with either coal or oil. 
One of the two Titusville 200 hp, 120 psi boilers 
is equipped with a Detroit Unistoker for coal firing, 
the other with Faber oil-firing equipment. Thus, 
without any changes other than shifting the load 
from one boiler to the other, we can supply steam 
for our needs using either fuel. 
And, we planned the firing equipment so that 


Maintenance Supervisor DANIEL PARR has 
set himself a strict routine to follow when he 
walks into his plant in the morning. First a quick 
check of the boiler room, on to the instruments 
at the paper dryers, and then a walk through 
the entire plant and a specific check on the air 
conditioning. Only then, mind at ease, does he 
change into working clothes. 

In charge of maintenance of all equipment 
in the plant, he supervises the work of the power 
engineer, two millwrights, three machinists, and 
an electrician. He keeps detailed records on 
equipment at his home plant and the company's 
Indianapolis plant. All equipment carries iden- 
tification numbers. Records are kept in large 
looseleaf books. Each year Parr summarizes 
equipment maintenance and repair costs to 
guide him in selecting new and replacement 
equipment for Paper Manufacturers’ plants. 





On-the-spot maintenance supervision by author Parr 
enables him to keep careful track of operating costs. 


we can completely and quickly replace the oil 
burner with a Detroit Unistoker, and thus be en- 
tirely coal fired, or vice versa. Each boiler founda- 
tion is similar, so a change on either boiler can 
easily be made by just changing the brickwork. 
Then, all we need to do is pull out the burners and 
put in the stoker. 


fuel costs the same 


We keep careful track of operating costs and 
find that during the past three years our fuel costs 
are about the same per lb of steam, whether we are 
burning Bunker C oil ($0.48/million Btu) or stoker 
coal ($0.425/million Btu). Of course, oil cost runs 
higher when we burn No. 2 oil. We do this when the 
oil-fired boiler is on light load. 

Daily steam demand is about 90,000 to 110,000 Ib 
during the winter; from 20,000 to 80,000 lb during 
the summer. We range from 6.7 to 13.9 lb of steam 
per lb of fuel (oil or coal), depending primarily on 
the load. Low load days result in a low fuel rate. 
Our average is 10.9 lb of steam per Ib of fuel. 

Coal supplied to us is a blend of Fairmont, Va., 
(high iron, slags easily) and Ernest, Pa., (coking) 
coal. The blend is about 50-50, giving us a heating 
value of between 13,250 to 14,000 Btu per Ib, 5 to 6 
percent ash. 

We moved into this new plant in 1952, during the 
heating season. Steam was needed to heat the plant 
before the boilers were erected. To supply this 
steam, we pulled a locomotive onto the siding along- 
side the boiler house. For several months this loco- 
motive met our steam requirements—expensive, 
but it took care of our needs. 

Boilers have a common header from which two 
steam lines run to the factory (about 5 acres under 
roof). One line, at 50 psi, is for the heating load; 
the other, at boiler pressure of 120 psi, goes direct 
to the dryers used in paper product processing 
(gummed papers, ticker tape, cash register tape, 
teletype paper). At the dryers, a modulating valve 
and pressure recorder enable the operators to reg- 
ulate dryer steam pressure. 

Return lines from the heating system and dryers 
bring back most of the condensate to the boilers— 
makeup averages 15 percent. Raw water from the 
city mains is treated internally according to recom- 
mendations of W. B. Coleman & Co., who check the 
water twice weekly. Polyphase Chemicals Service, 
Inc. prescribes treatment for fire side of the tubes. 

Combustion in the boilers is controlled by an 
Ace Instruments, Inc. system, based upon measure- 
ment of steam pressure in the header and adjust- 


Both boilers are designed so that the firing equip- 
ment can be quickly replaced if fuel prices change. 
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ment of fuel feed and airflow to maintain steam 
pressure constant. 

On-the boiler panelboard are mounted the 
Brooke electric eye smoke indicator, Hays draft 
gages (wind box, furnace, uptake), and Liquido- 








meters (two for the 12,000 gal. Bunker C tanks, 
one for the 5000 gal. No. 2 oil tank). Oil input is 
metered by two Niagara meters. Steam flow on both 
Min- 
¢¢ 


process and heating lines is measured by 
neapolis-Honeywell flow meters 









“Interrupting duty does creep up” 




















































Is your motor control 


just half safe? 


G. W. HEUMANN 
Industry Control Department 
General Electric Company 
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WHY SETTLE for partial protection in your motor fl 

controllers? Modern equipment can provide g 

the full protection you need with all the advantages ci 
of years of trouble-free, safe operation. 

Standard motor controllers are rated in horse- Ww 
power. They have sufficient thermal capacity to it 
carry rated motor current, together with operating 
overloads, up to stalled-rotor currents. Ac con- h 
trollers, which constitute the bulk of motor con- 
trollers connected to general power distribution 
systems, are capable of making and breaking the Pp 
stalled-rotor currents of squirrel-cage motors. Under P! 
NEMA Standards for Industrial Control, they can Pp 
interrupt 10 times rated full-load motor currents. ce 
Such interrupting capacity is adequate to handle op- ° 
erating overloads. Capacity is, in general, entirely ti 
inadequate for clearing short circuits that may occur ir 
in the branch circuit between controller and motor. ec 

Short circuits cannot be avoided entirely, no tr 
matter how carefully a power system has been de- hi 
signed and installed. Only available remedy is to * 
design the power system to mitigate destructive th 
effects when short circuits occur. Motor branch al 
circuit is the last link in the power distribution ct 
system between generation point and utilization sl 
point. A short circuit on a motor branch circuit that q 
is not cleared properly endangers not only the 
power system but also personnel. tk 

Fault currents that may flow in a motor branch b: 
circuit bear no relationship to the rating of the p! 
motor served by the circuit. Short-circuit current bi 
at the fault point of a motor branch circuit is large- cl 
ly determined by the type of transformer feeding m 
the motor branch circuit. In the upper sketch, a b 
motor drawing 5 amperes is connected to the power re 
system through a small capacity transformer that al 
permits flow of 1000-ampere fault current. In the ir 
lower sketch, the same motor is connected to a eC 
transformer having a capacity 10 times as great. tl 
Since its impedance now is only one-tenth as great di 
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Fig. 1—Transformer capacity determines fault current that might be interrupted 


as before, a fault current of 10,000 amperes may 
flow. Fault currents, greatly in excess of standard 
general-purpose controllers, may flow under short- 
circuit conditions (Figs. 1 and 2). 

Motor controller and branch-circuit protectors 
would blow up unless adequate interrupting capac- 
ity were designed into the combination. 


how to provide short-circuit protection 


National Electrical Code prescribes that each 
motor branch circuit be equipped with short-circuit 
protective devices. They must function in the 
presence of short-circuit current flow. Short-circuit 
protection to branch-circuit equipment can be ac- 
complished by: 

@ Building high interrupting ability into the con- 
troller itself so that the main controller contacts 
interrupt motor load as well as fault currents. For 
economic reasons this is not done generally for con- 
trollers (600-volts and less), but it is often done on 
high-voltage (601- to 4800-volts) controllers. 

@ Using a combination general-purpose controller, 
the contacts of which interrupt motor load currents, 
and a circuit breaker or a set of fuses for fault 
current interruption. This combination is usually 
supplied on low-voltage installations, and is fre- 
quently used on high-voltage equipment. 

There is widespread belief among power users 
that a motor controller, “backed-up” by a circuit 
breaker of adequate interrupting rating, provides 
proper protection for a branch circuit. Such a com- 
bination may or may not be safe. Interrupting 
characteristics of the circuit interrupter, and ther- 
mal and mechanical strength of the controller must 
be carefully coordinated. Any circuit interrupter 
requires a finite time interval between initiation 
and interruption of the short circuit. During this 
interval, the let-through current flows through the 
controller. If the let-through current is too great, 
thermal stresses may be too high, resulting in 
damage to controller parts. Internal short circuits 
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may cause the controller to explode. Peak let- 
through currents may result in magnetic forces 
that can cause deformation or breakage. Currents 
also may cause hazardous internal short circuits. 

Because no destructive short circuits have oc- 
curred on a particular branch circuit, there is no as- 
surance that short circuits will not occur in the fu- 
ture. They may happen at any time without warning. 

Serious accidents may be caused by failure of 
low-voltage controllers under short circuit. Indus- 
trial accident records are seldom published, un- 
fortunately, and it is difficult to find reliable reports 
on electrical accidents. The State of California De- 
partment of Industrial Relations issues annual re- 
ports on electrical work injuries. Two cases are 
listed in the reports for 1954, which can be ascribed 
to inadequate controller performance under short- 
circuit conditions. 

Two accidents occurred on ac reversing con- 
trollers that had one set of contacts frozen, In an 
attempt to free the frozen contacts, the operators 
inadvertently closed the second set of contacts, 
thereby short circuiting the incoming lines. As a 
result, the controllers blew up, causing severe flash 
burns to the operators. The fact that short circuits 
caused severe controller damage indicates improper 
coordination between controller and short-circuit 
interrupting means. 


Short circuits cause accidents 


Far more serious accidents may be caused by 
short circuits on high-voltage systems, Far too many 
controllers are still in service today with inadequate 
interrupting ability, backed up by 8-cycle, oil-filled 
circuit breakers. Depending on relay setting, the 
total time during which short circuit current flows 
may be somewhat longer than eight cycles. Hazards 
with controller installation of inadequate inter- 
rupting ability on high-voltage motor branch cir- 
cuits are illustrated by the following case histories. 
@ A semiautomatic starter of low interrupting ca- 


Fig. 2—With transformer of 10 times size, fault current can be 10 times greater. 


pacity was installed on a branch circuit serving a 
200-hp, 2300-volt synchronous electric motor. A 
motor winding faulted to ground. When the starter 
was manually closed, a short circuit was initiated, 
which was cleared by the feeder backup breaker. 
Starter was burned up completely before the fault 
was interrupted. Serious injury to the operator was 
prevented by dead-front starter construction. 

@ A manual, oil-immersed, autotransformer starter, 
having an interrupting capacity of 10 times rated 
motor current, was used on a 2300-volt induction 
motor. A fault developed somewhere in the branch 
circuit, When the operator closed the starter, a 
short circuit was initiated. The starter burst, the 
oil caught fire, and the operator was killed. The 
feeder breaker ahead of the starter had inade- 
quate interrupting capacity and exploded. The fault 
was finally cleared by a substation breaker on the 
high side of the transformer 


NEMA revised standards 
Potentially more lethal effect of high-voltage con- 
troller failures has caused NEMA to no longer 
recognize as standard those high-voltage ac con- 
trollers with an interrupting capacity of 10 times 
motor current. Very few power systems exist to- 
day that produce sufficient short-circuit current to 
provide safe branch-circuit protection using a 10 
times current controller plus backup breaker. 
NEMA recognizes as standard only Class E con- 
trollers with stated high-interrupting capacity. 
Standard low-voltage starters, in combination 
with properly selected inverse-time circuit breakers 
or fuses, provide adequate overload and short- 
circuit protection for motor branch circuits. Circuit 
breakers or fuses may be installed separately from 
the starter. Industrial control manufacturers offer 
combination starters that perform as regular starters 
as well as protect against faults. In a combination 
starter, a standard starter is coordinated with a 
(continues on page 54) 
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Keep Firing Costs Down 


furnaces — ovens — vats — kilns — heaters 
vessels—bollers—dryers—heat exchangers 





OIL, GAS OR 
COMBINATION 


Install (oss | 
BURNER SYSTEMS 





Now ... the same efficient O&S burners that help to 
give O&S Powermaster packaged boilers their outstand- 
ing dependability and economy are adaptable to exist- 
ing boiler installations and other kinds of industrial 
heat exchangers! 


O&S burner systems are complete packaged combustion 
assemblies.for gas, light or heavy oil, or combination 
gas /oil firing. They include burner, automatic controls, 
forced draft air supply, full modulation firing control, 
ignition, complete piping and wiring, refractory re- 
quired for proper installation in combustion chamber. 
Many of these units are now in service— proving their 
cost-saving advantages on a wide variety of applica- 
tions. They provide the greatest flexibility of applica- 
tion available in burner assemblies for modernization 
of existing equipment or for new installations. 


If you are looking for ways and means to improve fuel- 
burning efficiency and performance on oil or gas fired 
equipment, it will pay you to get full information on 
O&S burner systems. Send for Bulletin 1231. 


Builders of Dependable Boilers Since 1885 


ORR & SEMBOWER, INC. 


Morgantown Road, Reading, Pa. 
Circle 139 on READ-N-CIRCLE cord for more deto 








Pumps for emergency water supply 


SAVE City of Springfield $22,905 


S. T. ANDERSON, General Superintendent 
Dept. of Water, Light, and Power; Springfield, I. 


FOUR 26,500-gpm, 30-inch, propeller pumps in- 

stalled to prevent shutdown of the City of 
Springfield’s (Illinois) Lakeside Power station have 
turned in a 5-month saving of $22,905.00. 

Water level in Lake Springfield dropped from a 
normal sea-level elevation of 560 feet to an elevation 
of 542 feet. When the level dropped below 550 feet, 
poor suction prevented circulating pumps from sup- 
plying adequate cooling water to turbogenerator 
condensers. Only three of the five turbogenerators 
could be operated without entirely losing pump 
prime or condenser vacuum, or both. This allowed 
enough power for community needs, but resulted 
in loss of revenue since the plant has a contract to 
sell part of its electric power to the Central Illinois 
Light Company. Low-pressure pumps serving the 
community water supply also lost prime and ca- 
pacity when the lake level fell. These combined 
factors would have caused complete failure of water 
and power supplies if immediate corrective action 
had not been taken. 

Burns and McDonnell, consulting engineers, were 
called in. A three-part program was agreed upon. 
First, new impellers were installed in existing plant 
pumps plus an emergency pump inside the plant 





Two Fairbanks-Morse 50,000 gpm pumps raise water 
from Sangamon River to maintain lake water level. 








A. V. Massaro, assistant electric production super- 
intendent, inspects installation at intake tower. 


to pump water from one intake tunnel to the other. 
Second, Fairbanks-Morse high-capacity booster 
pumps installed at the intake tower in the deepest 
part of the lake pump additional water to the plant, 
and raise water level in the intake tunnels. Third, 
a dam was constructed across the nearby Sangamon 
River. Pumps raise this water into Lake Springfield. 

Intake tower modifications were necessary before 
pumps could be installed. A 300-ft bridge was built 
to expedite movement of men and materials. 

Booster pumps and motors are mounted in the 
open on a steel and concrete platform outside the 
intake tower. All-weather pump motors are con- 
nected by 800 feet of direct burial cable from the 
plant to the shoreline and 300 feet of submarine 
cable from shore to tower. Starters for the pump 
motors are inside the power plant. 

In addition to keeping the plant in operation, the 
booster pump installation significantly decreased sta- 
tion power expenditures. Power sales and produc- 
tion economies as a result of the booster pump op- 
eration totaled $32,936.00. 

Power to run the booster pumps cost $7,200.64 
during 154 days of operation. Total operator cost was 
$2,705.70. Maintenance labor was only $125.00. Since 
total operating costs were only $10,031.00 and total 
savings $32,936.00, Lakeside Plant realized a profit 
of $22,905.00 as a result of the increased efficiency 
of the booster pump installation. ¢¢ 
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POWER BASICS FOR TODAY'S 


INDUSTRY.... 











Air Conditioning and Refrigeration 


[--vapor compression refrigeration 





MODERN REFRIGERATION has replaced the non- 

cyclic cooling processes of melting ice and sub- 
liming solid carbon dioxide by a closed system that 
undergoes a thermodynamic cycle. To better under- 
stand this cycle, we must go back and look at the 
Carnot cycle. 

In a Carnot power cycle, heat is added at a 
certain temperature and a smaller quantity of heat 
is rejected at a lower temperature. Difference 
between heat added and heat rejected is equivalent 





Start right now to review the principles related to day-to-day 


air conditioning and refrigeration problems. Each article in IP's 
POWER BASICS will cover some facet of air conditioning or re- 
frigeration that will help you do your job better. Each one can be 


read without reference to the others and without any loss of con- 


JOHN F. LEE 
Professor of Mechanical Engineering 


North Carolina State College 
with DONALD HARTLEY, Managing Editor 


to the net work delivered by the system to the 
surroundings. Heat is converted into work. A 
Carnot cycle attains higher thermal efficiency than 
any other heat engine operating between the 
same temperature limits. 


reversed power cycle 

Now suppose the processes of a Carnot engine are 
reversed so that the cycle is traversed in a counter- 
clockwise rather than in a clockwise direction. This 





tinuity. Single sets of the complete series will 
be available without charge. Send in your 
request now. We will hold it until complete 
set is ready. Quantity prices upon request. 


is the cycle followed by the refrigerant in a Carnot 
refrigerator and is shown on the T-s diagram (Fig 
1) with the cycle beginning at point a. A constant- 
entropy compression takes place from a to b, fol- 
lowed by an isothermal condensation process be in 
which heat is rejected to atmosphere at temperature 


Tr. Then the constant-entropy expansion process cd 
takes place, followed by an isothermal vaporization 
process da. Heat is absorbed from the refrigerated 
space at a low temperature T,. Heat Q, flows into 





Fig. 1—Cycle followed by refrigerant in a Carnot refrigerator shown on p-v, T-s, and h-s diagrams. On T-s diagram, area under line d-a is refrigeration obtained 
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Westmoreland Coal Company 


Stonega Coke and Coal Company 
RODA Gassiaa 
OED END 


Page Coal and Coke Company 
Crozer Coal and Land Company 


PREMIUM ANTHRACITES 
Products of Jeddo-Highland Coal Company 
Hazle Brook—Raven Run 


Gence Anthracites & Bituminous Coals 


General Coal Company 


123 SOUTH BROAD STREET PHILADELPHIA 9, PA. 
Cable Address: GENCO 
4 Branches > 

BUFFALO 


CLEVELAND 
NEW YORK NORFOLK 
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BLUEFIELD, W. VA. 
CINCINNATI 


CHARLOTTE, N. C. 
IRWIN, PA. 





the system from a source at a low temperature T,. 
Heat Qx, equal to W+ Q,, is rejected to a sink at a 
higher temperature T, because work is done on 
the system. Area under line da is the refrigeration 
obtained while area of T-s diagram is equivalent 
to the net work done on the refrigerant during the 
interval of one complete cycle. 


coefficient of performance 


What we get from operating a refrigerator is heat 
Q, being removed from the low-temperature source 
or refrigerated space. What we pay for is the work 
input, W. The greater the ratio of “what we get” 
to “what we pay for,” the more efficient the refrig- 
erator. Refrigerators are rated by this ratio, called 
coefficient of performance, or 

Qa Q, 
—=W -G-o yes 

Unlike power cycle efficiency, the refrigerator 
coefficient of performance can be considerably larger 
than 100 percent. For a Carnot refrigerator, the 
coefficient of performance is: 

Qa 5 Tr (Sa—Sa) (2) 
Qr- Qs ~~ Ta (Sa—Sa) —Tr (Sn - Sa) 
and is the highest that can be achieved by a refrig- 
erator operating between the same temperature 
limits. Note that Eq. (2) is for the coefficient of 
performance of a Carnot refrigerator only but Eq. 
(1) is applicable to any refrigerator. 

Carnot refrigerators have been made using a 
condensable vapor, such as ammonia or “Freon-12”, 
as the working substance. Carnot engines can cope 
easily with the isothermal process involved. Since 
the pressure and temperature ranges of the Carnot 
refrigerator are small, the work of compression 
and expansion is also small. If air, or some other 
gas, is used as the working substance, the isothermal 
processes are difficult to attain. Problem is elimi- 
nated by operating on a reversed Brayton cycle in- 
stead of a reversed Carnot cycle. In effect, this 
means substituting constant-pressure processes for 
the isothermals of the Carnot refrigerator. 


cop = 





vapor-compression refrigeration cycle 


Vapor-compression refrigerators may operate as 
Carnot refrigerators. But to approximate isentropic 
expansion cd, shown in Fig. 1, refrigerant would 
have to expand behind a piston. Resulting me- 
chanical work would be utilized to do part of the 
work of the compression in process ab. Savings 
from salvaging the work of expansion are more 
than offset, however, by the added mechanical 
complexity. Reversible expansion is, therefore, re- 
placed by an irreversible constant-enthalpy ex- 
pansion through a throttling valve. 

Refrigeration cycle is shown in the T-s and h-s 
diagrams of Fig. 2 where cd is the throttling process. 
Vapor-compression refrigerator is shown schemati- 
cally in Fig. 3. Letters a, b, c, and d correspond to the 


Fig. 2—Vapor-compression refrigeration cycle, 
on T-s and h-s diagrams. c-d is throttling process. 


same letters in Fig. 2. In the ideal cycle, refrigerant 
enters the throttling valve at point c and leaves at d 
at constant enthalpy. Some flashes into vapor during 
this process. Refrigerant enters evaporator at d as 
a» 2-phase mixture and abstracts heat from the 
refrigerated space at constant temperature T, and 
constant pressure in the vaporization process da. 
Refrigerant may leave evaporator as a 2-phase mix- 
ture (Fig. 2), a saturated vapor (Fig. 4a), or as a 
slightly superheated vapor (Fig. 4b). Ideally, the 
refrigerant is compressed to condenser pressure in 
constant-entropy process ab. Heat is rejected from 
the condenser to atmosphere or cooling water in 
process be, (Fig. 2 or Fig. 4). 

Coefficient of performance of the vapor-compres- 
sion refrigerator is given by Eq. (1), or 


P= oG 


Bey A 
Since Q, = h, - ha, Qe = hy - h,, and h, = ha, 
(continues on page 25) 
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“you how we solvéd=a 
ating problems 
ts Unit Heaters” 


“Our engineers 


were always complaining about the cold until we 
installed Reznor heaters in the drafting room” 





“Our steam heating system does a good job out in the plant where 
temperature levels don't need to be as high or as steady, but we've 
always had trouble keeping office workers comfortable. So we in 
stalled these Reznor gas unit heaters in the drafting room. It worked 
out so well we're using Reznor heat in all office areas now. Reznor 
heaters are doing a better job for us in these areas because they respond 
instantly, automatically to the temperature requirements of their im 
mediate surroundings. Reznor suspended units are fine here in the 
drafting room. In other office areas, where floor space is at less of a 
premium and appearance more important, we've used Reznor floor 
models. We even installed them in the executive offices 


and they've 
helped sell management on Reznor heating.” 


“Rust was eating away our warehouse stocks; 
these Reznor heaters put a stop to it” 


“Rust used to be a serious problem at both ends of our production 
lines. It attacked our supply of sheet metal. And it caused trouble in 
the warehouses where we stockpile our finished products. One way 
or another rust was costing us thousands of dollars a year; we could 
have afforded to pay plenty to stop it. But we didn't have to! Reznor 
gas unit heaters proved to be the efficient, economical answer to our 
rust problems. We installed a few Reznor heaters in our steel ware 
house and a few more here in our finished products warehouse, set 
the thermostats and forgot them. Rust is no longer a problem. The 
heaters are no problem, either. Operating costs are lower than we had 
expected, and maintenance costs have been zero.’ 


“Our boilers didn’t have the extra capacity 
to handle this plant addition . . . Reznor heaters 
were the perfect solution”’ 


“When we completed this new plant addition, our boilers weren't 
able to take the additional heating load. It wasn't going to be economi 
cal to add another boiler, or to replace one of our boilers with a boiler 
of larger capacity. Reznor heaters were the perfect solution for our 
problem. Eighteen 150,000 BTU Reznor heaters gave us the required 
capacity and they maintain an even, comfortable temperature through 
out the new section of the plant. Installation costs were surprisingly gy 
low. Operating cost has been less than that for the same capacity® 
from the steam system, and we've had absolutely no maintenance w ; 
to do. When our present boilers need replacement, we'll pro} 
switch the whole plant to Reznor gas unit heating 


. ~ 





* Heat loss through these shipping room doors was 


tremendous until Reznor suggested this answer” 


“Until these Reznor heaters were installed, our shipping room crew 
might as well have been working outside during cold weather. When- 
ever those big doors were open, the cold wind came blasting in, mak- 
ing everybody uncomfortable, unhappy, and inefficient. Reznor gas 
unit heaters have eliminated all that. Installed so they discharge across 
the door areas, they lay down a curtain of warm air which keeps 
winter outside where it belongs. And they operate completely auto- 
matically . . . putting out a powerful blast of heat within a few seconds 
after the doors are open. The lesson we learned here has been applied 
to eliminate trouble spots in other parts of the plant, too. It’s paid off 
in better health, morale and efficiency among our workers.” 


“We saved $120,000 here by installing Reznor 
heaters instead of replacing a worn-out boiler” 


“When the old heating boiler at this plant gave out, we were told 
it would cost $150,000 to replace it. Then we discovered we could 
have a Reznor heating system for approximately one-fifth of that 
cost. It’s a big building . . . 165,000 square feet of space to be 
heated. It took 64 Reznor heaters and over 420,000 feet of pipe to 
do the job, but we saved $120,000 on equipment and original installa- 
tion. And we're saving a lot more on operation and maintenance costs. 
For example, we saved $15,000 a year in salaries by eliminating the 
four men formerly needed to operate the boiler room. And the plant 
is more comfortably heated than it ever was before.” 


“We select Reznor heaters to do the whole job at 
our new East St. Louis plant because . . .” 


“All the experience we've had with Reznor in our other plants has 
been 100% good. And when we added up the pros and cons on the 
heating system for this new plant, they came out heavily in favor of 
Reznor again. Here’s some of the reasons why: Lower original equip- 
ment costs. Much lower installation costs. No valuable floor space 
required for any heating equipment, no space required for fuel stor- 
age. Low fuel costs. No maintenance problems — maintenance is 
mostly a matter of one cleaning a year. 


“Dollars and cents clinched the job for Reznor, but there are other 
advantages, too. Worker comfort is important to us, and everywhere 


REZNOR MANUFACTURING COMPANY 


174 Union Street, Mercer, Pa. 


[] Please send me my free catalog on Reznor gos 
heating equipment. 


[] Please hove a representative cal! to discuss our 
plant heating problems. 


Name. 
Company 


Street. . 


Title 
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Fig. 3—Schematic of vapor-compression refrigerator. Letters a, b, c, and d correspond to those in Fig. 2. 


the coefficient of performance can be written as 


ii ci h, — hg a h, — hg a h, — h, 
(h,—h.) - (hh) ~ hy-h, ~ hy —h, 
(3) 

Actual coefficient of performance must take into 
account the effect of inefficiencies in individual proc- 
esses as well as heat losses to or heat gains from 
the surroundings through walls of interconnecting 
piping. 

Either evaporator and condenser pressures or 
temperatures of the atmosphere (or cooling water) 
and refrigerated space will be known. Enthalpies h, 
and hg, therefore, may be found directly from tables 
of thermodynamic properties of the particular re- 
frigerant used. Note that the refrigerant is a satu- 
rated liquid at point c, and a saturated vapor at 
point b (Fig. 2). Since s, = s, and the temperature 
and pressure at a are known, h, also may be read 
directly from tables. Inefficiencies in the compressor 
may be taken into account through use of the com- 
pressor efficiency. 
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Fig. 4 shows the vapor refrigeration cycle on T-s 
and h-s diagrams when refrigerant leaves the evapo- 
rator as a saturated or superheated vapor. In this 
case, compression occurs entirely in the vapor re- 
gion, resulting in what is called dry compression as 
opposed to wet compression shown in Fig. 2. Princi- 
pal advantage of using dry compression is the 
elimination of possible damage to the compressor. 
Poorer compression efficiency, caused by liquid 
refrigerant entering the compressor and not being 
completely evaporated during the compression 
process, is also avoided. 

Performance coefficient can be improved by 
subcooling the liquid refrigerant leaving the con- 
denser. This results in point c being moved down 
on the saturated liquid line. Subcooling the liquid 
refrigerant leaving the condenser and eliminating 
the superheating necessary for dry compression 
decreases the difference between the mean effective 
temperatures at which heat is rejected and ab- 
sorbed. Smaller differences give higher performance 


coefficients. With a power cycle, of course, the con- 
verse of this applies. 


ton of refrigeration 

Refrigerator capacity is the rate at which re- 
frigeration is produced. This rate is expressed in 
tons of refrigeration for convenience. A ton of re- 
frigeration is defined as 288,000 Btu in a 24-hour 
period. This is the rate of refrigeration obtained 
when a ton of ice is melted in a 24-hour period, 
assuming that the latent heat of fusion of ice is 144 
Btu/lb. More conveniently, a ton of refrigeration is 
expressed as 12,000 Btu/hr or 200 Btu/min 

Rate of work input is measured in horsepower 
or kilowatts. We may express horsepower input 
per ton of refrigeration, therefore, in terms of the 
coefficient of refrigerator performance as follows 

Wi. Btu/hr 
hp 2545 Btu /hp-hr 
ton Q, Btu/hr 
12,000 Btu/ton-hr 
Wore 
Q 





1.715 
4.715 
cop 
EXAMPLE. A vapor-compression retrigerator using 


(4) 


“Freon-12” as a refrigerant has an evaporator pres- 
sure of 16 psia. Vapor leaves the evaporator at 0 F 
and enters the compressor at 10 F. (Increased tem- 
perature is caused by heat gains in the connecting 
piping.) Internal work done by the compressor is 
25 Btu/lb and heat losses from the compressor 
amount to 1.5 Btu/lb. A loss of heat occurs in the 
piping between compressor and condenser amount- 
ing to 0.5 Btu/lb. Refrigerant leaves the condenser 
as a saturated liquid at 70 F and enters the ex- 


pansion valve at condenser pressure but at a tem- 





coming next month in 


INDUSTRY POWER.... 


what kind of boiler plant 
should you build? 


U.S. Navy has more land-based boilers under 
fire in the United States than most any organi- 
zation, by far. These boiler plants come under 
technical cognizance of the Bureau of Yards and 
Docks .. . . which has to ask, hundreds of times, 
"What kind of boiler plant should we build?” 


Read how this question is studied and answered 
to give best boiler plant performance at least 
cost to taxpayers. Our Navy's answers may be 
just the ones to save you money on your next job. 


Read the September issue of 
INDUSTRY POWER 
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lf you are revamping or adding to the capacity of cat crackers, oil 
stills or heaters—you'll do better if you get a quote from Bigelow- 


Liptak on the refractories for the vessel or heat enclosures. 


Why? Because B-L supplies all of the three elements which must be 


considered—engineering, materials, erection help. 


Jobs are handled by engineers who know every facet of the problem 
at hand—men who have had yeors of experience with refractories 
and oil refinery problems. Materials used have been proven on count- 
less installations under the most severe of abrasive or high temperature 
conditions. And erection is performed by a crew of men who specialize 


in refinery work . . . not only in the United States, but all over the world. 


All in all, you can't miss. Cost? Less than you might think—particularly 
in the long run. Write today! 


AND BIGELOW-LIPTAK EXPORT CORPORATION 
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perature of 68 F. If 10 tons of refrigeration are 
produced, determine (a) how much heat is re- 
jected from the condenser per minute, (b) coeffi- 
cient of performance, and (c) horsepower per ton 
of refrigeration. 

Sotution. In solving this problem we use the 











Fig. 4—Refrigerant may leave evaporator as satu- 
rated vapor (top), or as slightly superheated vapor. 


“Freon-12” tables. A T-s diagram (Fig. 5) will help 
in following the cyclic process and in identifying 
the pertinent states. 

Entering the “Freon-12” tables with the evapo- 
rator pressure of 16 psia and a temperature of 0 F, 
we find that the refrigerant is superheated. This is 
point d in Fig. 5 and hy = 78.58 Btu/lb. Vapor is 
superheated further to a temperature of 10 F before 
entering the compressor at e, and h, = 79.94 Btu/Ib. 
Enthalpy increase due to compression work is 


INDUSTRY POWER 





Ah 


Th 





tl 


len @O We 








4h = h, ~h, = Q ~ W 


=-1.5 Btu/lb — (-25) Btu/Ib 
= 23.5 Btu/Ib. 

Therefore, we have 

h, =h,. + Ah 


hy = 79.94 Btu/lb + 23.5 Btu/lb 

= 103.44 Btu/Ib. 
Enthalpy entering condenser is 
h, = 103.44 Btu/lb — 0.5 Btu/Ib (piping loss) 

= 102.95 Btu/Ib. 
Enthalpy of saturated liquid leaving the condenser 
is obtained from the “Freon-12” tables, and h, = 
23.9 Btu/lb. Temperature drop from 70 F to 68 F 
between condenser and expansion valve is due to 
heat losses to the surroundings. Enthalpy of the 





Fig. 5—T-s diagram is useful in following cyclic 
process and in identifying various refrigerant states. 


subcooled refrigerant at a temperature of 68 F is 
found from the “Freon-12” tables to be h, — 23.43 
Btu/Ib. 

We now have all the information needed to solve 
the problem. Heat rejected from the condenser is 
Gr’ = hy — hi = 102.94 - 23.9 = 79.04 Btu/Ib 
Refrigeration is 
Grer = ha — hy = 78.58 — 23.43 = 55.15 Btu/lb 
Mass rate of flow of refrigerant is 
10 tons « 200 Btu/ton/min - ; 

55.15 Btu/Ib = 52 vee 
(a) Heat rejected from the condenser per minute is 


lb Btu : 
2, = 36.3 = x 79.04 == 2870 Btu/min 


(b) Coefficient of performance is 

Gree _ 5015 Btu/Ib _ 22 

=. a. aT. 

(c) Horsepower required per ton of refrigeration 


is obtained from Eq. (4) as 
hp 4715 _ ou ¢ 


“ao 
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“Maryland's” Industrial Products Division has broad experience in 
the manufacture of condensers ranging from 515 to 100,000 square 
feet. Illustrated is a 17,000 square foot condenser designed by Marind 


MARIND has 
complete facilities for the design, manufacture and 


installation of condensers, feedwater heaters, deaerators, make up evaporators, 
special heat exchangers and associated equipment for central station 


and industrial power plants. 


Every Marind job is backed by our international reputation 
for outstanding quality, service and performance. Write for a copy of 


AB-6. 


our industrial products brochure. 


industrial Products Division 
Maryland Shipbuilding & Drydock Company 
Balt: nore 3, Maryland 
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YOU CAN GET 43 STOCK SIZES 1/g" to 3” 
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HALLOWELL 
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SOLID STEEL 
COLLARS 
from your 

industrial distributor 


All of these precision-machined solid steel collars are 
size-marked for quick identification, and fitted with 
the famous self-locking UNBRAKO Socket Set Screw 
for positive positioning on the shaft. Write for Bulletin 
868. STANDARD Pressep Steet Co., Jenkintown 39, Pa. 


STANDARD PRESSED STEEL CO. 


HALLOWELL POWER TRANSMISSION DIVISION 
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PRESSURE CONTROLS : 
FOR: OUTDOOR: SERVICE 


Weather Proof 
Drip Tight 
Semi-dust Tight 
Sleet Proof 
Splash Proof 
Moisture Resistant 
Rain Tight 
Water Tight 


Equipped with 
Sealed Mercury 
Contacts 


External Adjustments 
Visible Calibrated Dial 


AVAILABLE IN 17 PRESSURE RANGES FROM 


0-30 VAC. TO 300-2500 PSI. 


WITH THE SENSITIVITY YOUR APPLICATION REQUIRES 


Mercoid weather resistant controls are also available 
for temperature and liquid level applications. 


Write for Bulletin 14PW 
Vn a a ORE Om GO! & 208 @-Benen,| 
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42701 BELMONT AVE CHICAGO 41. ILLINOIS 1 
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Compressed air 





. +. Starts on page 12 


to start and stop the compressor according to plant 
compressed air demand. 

Compressed air is delivered at each building 
column throughout the plant to provide for all im- 
mediate and future needs. System piping consists of 
2800 feet of 8-inch welded piping and 12,000 feet of 
2%-inch, 2-inch, 14-inch, 1%-inch and 1-inch piping. 


throughout the entire system to give adequate air 
supply to all locations. To date, Caterpillar’s engi- 
neers have experienced little or no difficulty in elimi- 
nating moisture from the system. 

In general, each piece of air-driven equipment has 
its own separate Norgren lubricator. Individual 
filters and lubricators were selected because airflow 
from 2 to 9 cfm were required through lubricators 
to get best lubrication. This was accomplished by 
providing separate lubricators for each piece of 
equipment. Lubrication and operation of air-driven 
equipment has presented no problems to date. 








Individual Norgren filters and lubricators insure long life and trouble-free overation of air-driven equipment. 


Compressed air piping system was pressure-tested 
after completion at 200 psig for a period of 2 hours 
with a minimum permissible pressure drop of 1 
percent. 

Eight-inch main line from compressor to plant 
travels through a connecting service tunnel. Con- 
densate traps are located in the compressor room and 
at the base of some building columns. No reservoir 
is used in the air system because the system itself 
acts as reservoir. During normal operations, two com- 
pressors are in operation. On weekends, the third 
compressor is operated to maintain system pressure 
and for emergency needs. Pipe sizes were calculated 


Present compressed air system is sized 25-percent 
greater than present requirements. Provision oi an 
additional radial unit will add another 33 percent. 

Compressed air system at Caterpillar’s Decatur 
plant is the result of thorough engineering investigz 
tion. The system is modern and efficient, and will be 
duplicated in proposed addition to the plant. Main- 
tenance costs have been negligible and operating 
costs have been reasonable. 

This is an example of how engineering ability 
coupled with previous satisfactory experience has 
worked hand-in-hand to give an economical, trouble- 
free compressed air system. ¢¢ 
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CHECK NOW for 


better Unit Heater service 


precautions for correct installation 

@ Read and save manufacturer’s written instruc- 
tions (horizontal, vertical, and blower units each 
require different treatment) . 

®@ Inspect new heaters before installing. 

@ Make sure feed line is taken off top of steam main 
and is pitched toward main. 

®@ Be sure return line is pitched so it drains freely. 
®@ Use strainers in return lines before traps or 
check valves. 

®@ Use strainers in supply lines to heaters with small 
diameter distributing-tube coils to prevent clogging. 
@ Check fan for position and tightness on shaft. 

@ Tighten any loose nuts and bolts. 

@ Ensure line voltage is adequate and constant. 

@ Use separate, manually operated, thermal-over- 
load starter with properly sized fuses. 


low-pressure steam gravity system 

®@ Locate float trap or check valve at least 10 inches 
below bottom of heater to maintain a head of water. 
If not done, condensate may back up into heating 
element and cause trouble, such as water hammer, 
excessive corrosion, loss of capacity, and sometimes 
failure from freezing. 

@ Don’t bush outlet—run full-size line to trap. 

®@ Pick trap size to fit job, not pipe size. 

®@ Be sure to install an adequate air-vent valve in 
closed-return systems. 


vapor and vacuum-steam system 
@ Apply these same precautions, but omit vent 
valves. (If thermostatic trap is used, provide cool- 


ing leg ahead of it to prevent excess “open-and- 
close” cycling.) 


high-pressure steam system 
@ Where possible, use reducing valves in supply 
main (lower pressures mean less corrosion, less 
strain, fewer chances for trouble). 
@ Provide petcock for air bleed (an air vent will 


W. R. MeMAHON 


President, Industrial Unit Heater Association 


not handle high pressure satisfactorily) . 
@ Be sure trap is at least 10 inches below bottom of 
heater. 


hot-water system 


@ Be sure air vent valves are located properly to 
prevent or relieve air binding. 

@ Make provision for draining unit in cold weather 
if system is shut down. 

If system is “sectionalized” with shutoff valves, 
units may be changed without draining entire sys- 
tem. 

In forced-circulation hot-water systems, inlet or 
outlet piping does not have to be pitched, although 
it is done sometimes to create a high point for 
trapping air. 


general maintenance 


Set up these preventive maintenance procedures 
—they will pay you many times over in longer life 
of units and parts, and also in economical opera- 
tion. 

ScHEDULE. In normal operation, inspect units 
every four months. In dirty atmospheres, increase 
frequency to every three months, or even less. 

CueEcKLIsT. List five main points to be checked— 
motor, fan, heating element, casing, pipeline con- 
nections. Here are the things to do: 


motor 


@ Check for loose electrical connections and ex- 
cessive vibration. Check that bearings aren’t worn 
and motor mounting hasn’t worked loose. 

@ Wipe dirt and grime off motor casing to ensure 
adequate air-stream cooling. 

@ Follow manufacturer’s lubrication instructions. 
Be careful not to over-lubricate. Antifriction bear- 
ings packed in grease need attention only once a 
year at most. If this type of bearing has a pressure- 
gun fitting, be sure to remove pressure-relief plug 
when lubricating, to allow old grease to run out. Use 


high-temperature grease recommended. Fill oil cups 
before operating a new heater, then refill after every 
2000 hours of operation 


fan 


® See that fan assembly is in proper position on 
shaft and that hub setscrews are tight. Check for 
loose fan blades, cracks, and bad vibration 
® Wipe blades clean at each inspection. A dirty 
fan will get out of balance, cause noise and excessive 
vibration, and may damage motor bearings 


heating element 

® Check for leaks or cracks—they will be easy to 
spot by escaping steam or water 

@ Dirt accumulated on surface and between tubing 
Clean 
more often 
when used in dirty or corrosive atmospheres 


can reduce heating capacity considerably 
heating elements at least once a year 


To clean, brush fins on fan side of unit, place a 
bag over its outer face, and operate fan. Use bristle 
brushes. When dirt is heavy, repeated tries may 
clear the element. For stubborn deposits, use soft 
bottle brush between grids, or blow dirt out with 
high-pressure air blasts. Always be sure to protect 
motor from dirty blasts. For thorough 
remove heating element and spray with mild alkali 
cleaning solution. Rinse well afterward with steam 
gun. 


cleaning, 


casing 


@ Check all fastenings on unit and mounting sup- 
ports for looseness or wear 

® Remove dirt from and outside surfaces 
Clean off rusty or corroded areas, and retouch with 


paint. 


inside 


pipeline connections 


@ Check that all pipe connections are tight 
unit 


Make 


sure isn’t air-bound. Inspect traps, valves, 


and vents for wear, leaks, and proper operation 
Clean out strainers 
blower-type unit heaters 
As a 
least 


a blower needs 
three months. Besides 
maintenance, watch these points: 
@ Check fan shaft for end play, worn bearings, 
Lubricate 
every 
@ If direct-connected, 


rule, unit inspection at 


every this routine 


loose setscrews. sleeve and antifriction 


bearings at least three months 

check drive for 

alignment and wear. Never replace one belt only 

always install a matched set 

@ Check motor holddown bolts for tightness 
Check condition of any air filters. Clogged filters 

reduce air circulation and heating capacity. Clean 


or replace filters as required ¢¢ 


coupling 
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Storage batteries 
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ments should be divided into three groups accord- 

s to load type. Customary classifications are: 
® Switchgear load 
® Pilot-light load 
® Emergency lighting or power load. 

Duration of these three loads differ—switchgear 
closing requires less than a second, pilot lights re- 
quire continuous current supply, and emergency 
lighting of power equipment requires current over 
the emergency period. 

Batteries have different capacities at different 
discharge rates. For this reason, the plates-per-cell 
requirement for load type should be found sepa- 
rately. Total battery size is obtained by adding the 
)lates-per-cell required for all three types of service. 

Power station control apparatus is standardized at 
either 120 or 240 volts which means either 60 or 
120 cells. So selecting the number of cells for the 


* 
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Typical stationary storage battery installation provides dependable power for emergency operations. Good 
housekeeping and maintenance of individual cell records keep batteries in condition to meet any emergency. 
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control battery is a comparatively simple matter. 

Plates-per-cell needed to supply energy for re- 
peated switchgear closing is computed from the one- 
minute battery discharge rate. Capacity must be 
large enough for the combined load if more than one 
switch closes simultaneously. When fewer than 20 
circuit breakers are installed, it is usually assumed 
that only one closing operation will occur at a time. 
A much lower current is needed for tripping than 
for closing. It is customary therefore, to assume that 
a battery with capacity for closing will have capacity 
for both operations. For safety, larger current re- 
quirement is used when determining battery size. 

Pilot-light load is the total number of lights mul- 
tiplied by the current drain of each. Time interval 
for pilot-light load depends on the installations (at- 
tended or unattended stations) . 

Total ampere load for the duration of the emer- 
gency must be determined if control batteries supply 
emergency lighting. Time generally varies from a 
few minutes to 12 hours. 

Battery can be selected knowing ampere values 
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for the three load types, and the time intervals that 
these loads must be carried. Manufacturer’s data 
for each battery include: capacity per positive plate 
at the one-minute rate (for different size cells), ca- 
pacity curve in both amperes and ampere-hours for 
positive plate at longer discharge rates, and tempera- 
ture correction curve. 


how to make temperature correction 


To make temperature correction, the engineei 
must establish battery operating temperature condi- 
tions. Correction should be based on the lowest 
yearly ambient temperature. In heated stations the 
correction is usually too small to consider. On the 
other hand, temperature corrections for unattended 
stations become significant for safe winter operation. 

Use manufacturer’s data for battery under consid- 
eration to find the correct number of positive plates- 
per-cell. Then determine (for each load condition) 
the available ampere capacity per positive plate. 
Correct each of these values for lowest ambient serv- 
ice temperature. Divide these ampere capacities (in 
turn) into the ampere requirements for their corre- 
sponding loads. A calculated number of positive 
plates necessary to handle each load is thus de- 
rived. Add these figures to get total number of posi- 
tive plates-per-cell. If this total shows a fraction 
greater than five percent of the total figure, increase 
the number to the next whole number. Otherwise 
neglect the fraction. Double this whole number and 
add one to get the proper number of plates (both 
positive and negative) per cell. 

For example, select a 60-cell control battery to 
meet the following load conditions at a temperature 
not lower than 55 F. 
® Switchgear Requirement—One switch requiring 
90 amperes 
@ Pilot Light Requirement—One ampere for eight 
hours 
® Emergency Light Requirements—Seven amperes 
for three hours. 

Assume that a battery with characteristics as given 
in Fig. 2 is used. 


how to select correct battery 


Starting with an estimated battery size of 9 
plates-per-cell (4 positive plates) first tackle the 
switchgear load. From tabular data for one-minute 
discharge of 1.75 volts, the capacity is 240 amperes, 
or 50 amperes per positive plate. From the one- 
minute curve (Fig. 1) a minimum temperature of 55 
F reduces the amperes per plate to 82 percent. Thus, 
available current per positive plate is 60 x 0.82 or 
49.2 amperes. Divide this figure into the 90 amperes 
required to close one switch. Result is 1.83 positive 
plates-per-cell to handle the switchgear load. 

Shifting to pilot-light requirement we can estab- 
lish 5-ampere capacity (40-ampere-hours in 8 
hours) for the battery at the 8-hour rate. The 8- 
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1-MINUTE RATE 


Fig. 1—Capacity decreases with temperature from rating based on 100% at 77F. 


hour curve (Fig. 2) shows 87.4 percent capacity at 
55 F. Available current per positive plate is 5 x 0.874 
or 4.37 ampere. Divide this figure into the 1-ampere 
requirement for pilot lights. Result is 0.23 positive 
plates-per-cell. 

Finally, for emergency lighting load (3-hour 
service) an availability of 10 amperes per positive 
plate (30 ampere-hours in 3 hours). The 3-hour 
curve on the temperature correction chart (Fig. 2) 
shows 86.6 percent capacity at 55 F. Thus available 
current per positive plate (at the 3-hour rate) is 
10 x 0.8666 or 8.66 amperes. Divide this figure into 
the 7-ampere requirement for emergency lighting. 
Result is 0.81 positive plates-per-cell. 

Total positive plates-per-cell for all three loads 
equals: 1.83 + 0.23 + 0.81 or 2.87 positive plates- 
per-cell. The fraction 0.87 exceeds 5 percent of the 
total figure. Thus 3 positive plates-per-cell is correct. 

This means that a 7-plate battery is sufficient 
(even for service at 55 F) and there is no need to 
specify the 9-plate size from which the initial cal- 
culation began. 

Proper installation prevents future maintenance 
difficulties and should be done correctly. Follow 
these steps when placing a battery in service: 

@ Unpack battery cells carefully. Be sure all vent 
plugs are in place to prevent foreign material from 
entering the cells. Slide cells from the packing case 
after removing packing materials. Do not lift cells 
by terminals. 

® Check electrolyte level of each cell. If levels are 
below the low level line, add sulphuric acid electro- 
lyte of 1.210 specific gravity and raise level to %- 
inch below high level line. If acid electrolyte is not 
immediately available, raise level with distilled 
water, to low level line. Use acid electrolyte when 
available, to raise level to specified %-inch below 
high level line. 
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1-HOUR RATE 
S-HOUR RATE 
6-HOUR RATE 
12-HOUR RA 
24 HOUR RA 





® Install battery in a ventilated room so fumes will 
be removed. Insulate batteries from rack to prevent 
possible grounding. 

®@ Clean all terminal contact surfaces with a wire 
brush. Clean lead-plated copper with #00 grade 
sandpaper or finer, or a suede brush. Place thin 
film of noncorrosive grease on all surfaces to be 
bolted together. 

® Connect cells, positive to negative, and give bat- 
tery a freshening charge. Make battery-charger con- 
nections positive to positive and negative to nega- 
tive. Freshening charge should be given at the fin- 
ishing rate indicated in the instructions. 


follow maintenance procedures 


Battery is now ready for use. In operation, the 
following maintenance procedures are recom- 
mended for best performance. 

@ Maintain manufacturers’ recommended float volt- 
age at battery terminals. Battery will be automat- 
ically kept in a fully charged condition by maintain- 
ing the proper voltage at battery terminals. After a 
battery has been discharged, the charging rate will 
be increased to bring the battery back to a fully 
charged condition. Voltage is used as your guide 
and charging equipment should not be overloaded. 
© Keep batteries clean, particularly the cover, so 
that dirt or moisture accumulation will not cause 
short circuits. 

@ Check electrolyte levels monthly. Add distilled 
water to maintain level between low level and high 
level. Do not fill above high level. Water is usually 
required at 6-month to 12-month intervals when 
correct float voltage is maintained. Using more 
water indicates float voltage is higher than necessary 
and a check should be made to determine why. 

@ Once a year check panel voltmeter for accuracy 
at operating voltage. This meter should be adjusted 





Fig. 2—Characteristics that must be considered in 


1.215 SPECIFIC GRAVITY AT 77F : 
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selecting proper battery. 





to read accurately at the operating voltage. Don’t 
be alarmed if meter is not reading zero when dis- 
connected from the circuit. 

® Record voltage and specific gravity of each cell 
when making monthly check. Also record pilot cell 
temperature and correct specific gravity readings 
for observed temperature. Correct specific gravity 
readings by adding or subtracting 0.001 for each 3 F 
above or below 77 F respectively. If readings indi- 
cate that all cells are low, the battery is not re- 
ceiving sufficient charge. If individual cells are low, 
an equalizing charge should be given 

@® When giving an equalizing charge, gradually 
raise charging voltage to 2.33 volts per cell. Con- 
tinue to float at this voltage until no increase is 
observed in pilot cell specific gravity for 24 hours 
after battery-charging current has tapered to a 
constant value. After the equalizing charge, record 
specific gravity of each cell. 

@ To determine whether the battery will deliver 
rated capacity, give it a discharge test. Test is given 
by first fully charging the battery and then dis- 
charging it at the 8-hour discharge rate. Test should 
be discontinued at the end of 4 hours to provide re- 
serve should an emergency occur during the test. 
Record individual cell voltages while battery is on 
discharge at end of test period. All cells should read 
1.92 volts or higher. If one or more cells read below 
this value, it indicates weakness and battery re- 
placement should be considered. 

® Records that are maintained monthly—from the 
initial charge throughout the life of the battery— 
should be filed. Comparison of records indicates if 
battery is being properly charged and maintained. 
Records also indicate whether maintenance checks 
should be made more or less frequently and will 
help in specifying replacement batteries when the 
time comes. ¢¢ 
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In brief .... 


Purdue industrial waste conference 


Design data 
for industrial waste treatment 


W. T. Larrey, Assistant SANITARY ENGINEER, 
HercuLes Powper Company. 

‘Treatment of soluble organic wastes still offers 
the greatest challenge and the most interest because 
of the myriad combinations of wastes possible and, 
with the exception of soluble inorganic salts, it can 
encompass all of the other categories previously dis- 
cussed. Although the primary purpose for biological 
treatment is a reduction in B.O.D., the effects on the 
receiving stream of taste, odor, color, or toxicity must 
be considered. With so many possible treatment 
methods available for organic stabilization, the num- 
ber of combinations may approach the number of 
theoretical combinations of incoming wastes. 

“We always start with a completely open mind and 
will consider lagooning, chlorination, ground perco- 
lation, trans-evaporation, submerged combustion, 
anaerobic digestion, high- or low-rate filters, acti- 
vated sludge, and other methods in any combination 
or sequence that will provide the required degree of 
treatment. 

“The first step, of course, involves complete analy- 
sis of the waste. In addition to the 5-day B.O.D. de- 
termination, other B.O.D. values should be obtained 
so that “k” and “L” values can be calculated. Organ- 
isms should be acclimatized to the waste for use in 
Warburg respirometer studies for toxicity and bac- 
teriostatic data. With this information, and knowing 
local plant conditions, then many methods of treat- 
ment can be eliminated. 

“By local plant conditions, I have in mind the 
nature of the process operations, the area available, 
the type of soil, the proximity to residential com- 
munities, power costs, available dilution water, etc. 
Some obvious examples of conditions ruling out 
some of these processes might be the presence of 
sandy soil for lagoons, the presence of clay soil for 
percolation and, of course, large volumes of weak 
waste would rule out submerged combustion or 
anaerobic digestion.” 


Establishing industrial waste ordinances 


Dean M. Taytor, SANITARY ENGINEER, CITY OF 
CINCINNATI. 

“A recent Public Health Service report stated that 
there were 11,811 municipalities having sewer sys- 
tems, with about 56 percent having sewage treatment 
plants, most of which were receiving industrial 
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wastes to some extent. A survey by the National As- 
sociation of Manufacturers of more than 3000 indus- 
tries indicated that 69 percent of the industries dis- 
charged all or a part of their wastes into municipal 
sewage works. These facts should help to convince 
us that industries and municipalities have a common 
problem in waste disposal. 

“Waste disposal regulations are in force through- 
out the country. Although they vary considerably 
from state to state, they are becoming more severe 
with time. Enforcement is not always strict, but it 
seems evident that future action will be more so. Con- 
sequently, industries and municipalities must face 
the problems of installing proper waste disposal 
facilities. 

“Industry naturally wishes to dispose of wastes at 
the lowest possible cost. This can usually be done by 
discharge to the municipal waste disposal system. 
Most industries in incorporated areas feel that it is 
the responsibility of municipal government to dis- 
pose of their water-carried wastes. Most municipal- 
ities are willing to accept this responsibility, provided 
the industrial wastes are acceptable for discharge to 
the municipal sewage disposal facilities. When the 
quantities of industrial wastes are much greater 
than those of domestic sewage, there are usually 
problems of jurisdiction and cost but these problems 
can be solved with equity. 

“Every industry has the option of treating its own 
wastes and discharging them to public water courses. 
It then becomes the duty of water pollution control 
agencies to determine whether or not the effluents 
meet accepted pollution standards.” 


Vibrating screens 
in industrial waste water treatment 


W. P. Srtiuz, ENGINEER-IN-CHARGE, VIBRATING 
Screens, Link-Be_tt Company. 

“The vibrating screen has many advantages over 
the rotary in the handling of industrial waste water. 
Some of these advantages are: 

“1) A vibrating screen is more compact, and when 
furnished complete with a steel tank it is a self-con- 
tained unit. The steel tank reduces to a minimum 
the amount of concrete work required. 

“2) The vibrating screen requires less horsepower 
for operation. 

“3) Spray water is not normally needed to wash 
particles from the screen cloth. 


“4) Screen cloth required to resurface a vibrating 


screen is less than one-third the amount needed for 
a revolving screen, and much easier to install. 

“5) The initial cost of a vibrating screen is lower 
in most cases. 

“6) The vibrating screen produces dryer tailings 
to its motion. ... 

“Vibrating screens are used in a great variety of 
industries to handle waste water problems. Steel 
mills, canning plants, citrus concentrate plants, 
woolen mills, pulp and paper mills, sugar beet proc- 
essing plants, and many others are among the indus- 
tries using vibrating screens on waste water.” 


Location of wet-process industries 


TRUMAN H. Sarrorp, CHARLES T. Mann, Inc. 

“Usual general requirements for industrial water 
supply specify that it be virtually free of suspended 
matter and turbidity, low in color and hardness, free 
of objectionable tastes and odors, and low in iron. 
Specific industries have particular additional re- 
quirements. For example, modern high-pressure 
boilers, 600 F or higher, require a water which will 
not deposit scale-forming substances, will not pro- 
duce foaming, and will be noncorrosive to the metal 
in the boilers. 

“Formerly the quality of the water in its natural 
state was much more important and many of our 
older industries were located where a lake or stream 
provided water suitable for processing without treat- 
ment. But present-day industrial water require- 
ments are so rigorous that few natural surface 
waters are good enough to be used without treatment. 
Thus, in evaluating a surface supply, the question is 
whether it is of such quality that a water satisfac- 
tory in quality can be obtained economically, con- 
sidering both plant investment and operating 
CO. sss 

“Coming back to the disposal problem there are 
advantages to owning land on both sides of a river. 
Certainly a “beach head” is highly desirable, since 
frequently it is important to lay a pipe across the 
width of the stream to diffuse the discharge and pre- 
vent stratification along the bank where the plant is 
located. It may also be desirable to have ownership 
upstream and downstream for a distance to control 
the type of manufacturing in the immediate vicinity, 
or to prevent hostile nuisance developments. In con- 
nection with the cost of land, once acquired, it is fre- 
quently possible to either use it, in the case of a pulp 
mill as part of a planned forestry program or, for 

(continues on page 40) 
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700-Repair steel tanks without welding 


Method for making repairs to metal tanks without 
welding is now available. Eliminates hazards and dif- 





ficulties in making welded repairs to metal tanks and 
pipes. Method uses glass cloth and a newly developed 
filled epoxy resin material called Sonite. Sonite has 


701-Hydraulic fluid is fire resistant 
Econcmic, new fire-resistant fluid snuffs out fire. 
Fluid is a special formulation of water, petroleum 
hydraulic oil, and emulsifying agents. Fluid eliminates 
possikility of combustion by releasing its water content 
as a protective steam blanket to quench fire. In com- 





bustion tests, a stainless steel tube was heated to 1300 F. 
Ten mm of test fluid were poured on the tube over a 
period of approximately one minute. Under these con- 
ditions, there was no continuous burning of the emul- 
sion. Hydraulic oil continues to function properly 
even if emulsified water is dissipated for any reason. 
Irus 902 is noncorrosive on ferrous and most non- 
ferrous metals. It is compatible with normal system 
components and has high film strength to provide anti- 
wear and antiscuff protection for close-fitting machine 
parts. Fluid is colored bright yellow for instant recogni- 
tion and to help locate leaks. In addition, fluid will not 
affect packing, seals, or hoses. SHett Or Company. 
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great chemical stability and good adhesion to metals. It 
is oilproof and waterproof, resists acids and alkalies 
and will withstand temperatures to 200 F 





To make a patch, the hole and surrounding areas 
are first cleaned down to bare, firm metal. When metal 
is dry, primer is mixed and painted onto the patch- 


702-Single-wheel power unit spots cars 

Single-wheel, gasoline-powered unit spots railroad 
cars, yet weighs only 550 pounds. Air-cooled, single 
cylinder, two-stroke motor delivers continuous output 
cf 6 horsepower. 

Car shunter traverses rough ground. Climbs easily 
over rails, switches, and ties without damage. Unit 
engine has three-speed arrangement that pushes a 
loaded 65-ton railroad car at normal walking speed 
Controls may be pivoted sideways to give operato1 
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ing area and allowed to get tacky-hard. Glass cloth 
patch is then placed in position and pressed into the 
prime coat. Sonite is then painted over the glass cloth 
thoroughly so that no holes are evident 

Second patch is next applied over the first, and a 
second coat of Sonite is applied. Two glass cloth layers 
will do for holes in small tanks or pipes. Three or four 


layers are recommended for large tanks, or for use with 


acids or alkalies. Patch will harden. Tank or pipe then 
can be used in 18 hours at room temperature. External 
heat must be applied if hardening is to take place 


properly in cold weather 
Patching method eliminates hazards where flammable 





materials are being handled and where complete evacu- 
ation of flammable mat rials is necessary before repairs 
can be made. SmootH-On MANvuFActTURING COMPANY 


full forward visibility. Car shunters can ove loaded 


railroad cars up to 100-tons total weight 


Three-speed gear is contained in the box-type dis 
of the rubber-tired driving wheel. Drive is from the 
motor through a clutch coupling. Motor and internal 
rotating parts of the driving gear 
cated by oil added to the gasoline 


re positively lubri- 


Accessories (such as snowplows) can be easily 
attached. Rartroap Car Snuntrer Corp. or AMERICA 


(more new products on page 34) 









































L66k Into” the latest complete data on 


FUSES 


FOR EVERY PURPOSE 


1 To help you solve confusing fuse problems, 
Economy Fuse & Mfg. Co. has just issued a convenient, 
pocket-size folder that tells you exactly the right fuse 
for practically any purpose. This handy folder illus- 
trates and describes all the latest fuse developments 
and lists capacities, sizes, prices, etc. Electrical con- 
tractors, and commercial, industrial or domestic fuse 
users, can obtain copies from their electrical dealer or 
wholesaler. “For Fuse Economy Use Economy Fuses.” 


\ 
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Get your free copy of this new folder 
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ECONOMY FUSE & MFG. CO. 
2717 Greenview Ave. « Chicago 14, Illinois 


Your Electrical Wholesaler 
has these ECONOMY 
FUSES in Stock 
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703-Magnetic meter measures liquid flow 

Magnetic flowmeter measures liquid flow with over- 
all accuracy of + 1 percent. Features advantages of 
no restriction to flow, linear readings, performance 
unaffected by pressure, viscosity, density, or changes 
in conductivity of flowing liquid. 

When conductive liquid passes through nonmagnetic 
flow tube, alternating voltage is set up between elec- 





trodes. Voltage varies linearly in proportion to rate of 
flow. Lead wires from electrodes transmit this voltage 
output to recorder, which produces a chart record in 
appropriate flow units. Meter is now available in 1-inch 
size to handle full-scale flows of 10 gpm or greater. 
THe Foxsoro CompPaANy. 


704-Gas-oil burners for every use 
Combination gas-oil burners for industrial applica- 
tions now have integral air register. Burner section 
and air register, shipped as separate units, may be 
quickly and easily bolted together on the job. Oil burner 





ratings are from 9 to 125 gph. Ring-type gas burner 
may be used with either natural or manufactured gas 
in capacities from 1,650,000 to 18,750,000 Btu/hr input. 
Flexibility is proven by the rapid changeover ability. 
Changeover from one fuel to another is accomplished by 
operating a selector switch. No mechanical changes 
are necessary. Electronic combustion controls auto- 
matically shut down the burner in case abnormal con- 
ditions arise. Automatic magnetic starter switch is 
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provided for oil burner motor. Iron Fireman Man- 
UFACTURING Co. 


705-Layout tape reduces drafting time 
Pressure-sensitive, transparent layout tape reduces 
detail drafting time. Symbols printed on the type remain 
permanently clear and sharp, protected both above 
and below by layers of tough, transparent acetate. Tape 


is ready for use immediately upon being stripped from 
the roll. Printing is easy to read and reproduces clearly. 
LABELON Tape Co., INc. 





MORE INFORMATION 
For more detailed free information on these 
products just circle the key numbers on a 
READ-N-CIRCLE card on page 49 or 50. 





706-Electric hammer eases maintenance 

Lightweight electric impact hammer weighs only 12 
Ibs, 13 oz—yet delivers 1900 blows per minute. Solid, 
hard-hitting blows are assured by exclusive spring- 
floated piston. Design prevents leakage and power loss, 





which often occurs with air-cushioned piston. Hammer, 
equipped with star drill, will drill holes in concrete up 
to 1%-inch diameter. Unit is available in standard 
kit form, with a choice of three accessory kits. In- 
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Buell “LR” Fly Ash Collectors 
GUARANTEED for TOP EFFICIENCY 








The Buell Guarantee of Efficiency 
which goes with every installation of 
an “LR” Fly Ash Collector is based 
on many years of successful field ex- 
perience. The simplicity of design 
and proved efficiency of performance 
makes the “LR” ideal for low and 
high pressure boiler operations up to 
2000 BHP with either natural or 
mechanical draft. 


Buell Cyclone Collectors also deliver 
extra efficiency, due to exclusive shave- 
off design which harnesses backflow and 
puts it to work! 






| fmt Ra 
/ ABS Sy 


FREE BOOKLET! 
“The Collection and Recovery 

of Industrial Dusts.” Write to: 

Buell Engineering Company, Dept. 90-H 
70 Pine Street, New York 5, N.Y. 





Buell “SF” Electric Precipitators with 
exclusive Spiralectrodes and Continuous 
Cycle Rapping have established brand 
new concepts in dust collection efficiency. 





MECHANICAL Experts at delivering Extra Efficiency in 


«a scrca §=DUST COLLECTION SYSTEMS 
Circle 100 on READ-N-CIRCLE card for more data 
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dividual accessory items can be purchased as desired. 
Complete list of accessories make this electric hammer 
a true all-purpose tool. INcERsOLL-RaANp Co. 


707-Pliable tubing saves installation time 

Pliable tubing having high wall strength, water- 
tightness, and sharp bending radii substantially reduces 
installation time. Proves ideal for bearing in concrete, 
ceilings, and floors. Can be cut with a hacksaw or knife, 
can be bent by hand, and fits all standard connectors. 
Tubing can be made of copper, brass, aluminum, steel, 





asbestos, fiber, paper, and combinations of these materi- 
als. Can be used for lubricating, coolant and other non- 
corrosive liquid lines, hot and cold air ducts, and pipe 
insulation. Sizes range from 3¢-inch to 2-inch id. THE 
FLexaust CoMPANY. 


708-Power package gives plenty of power 
Heavy-duty engine-generator sets are now available 
in capacities from 50 to 600 kw. Engine-generator sets 





can be supplied for gas, gasoline, or diesel fuel. Ac- 
curately balanced engine and generator combinations 
result in smooth, steady power flow for continuous, 
intermittent, and standby duty. The Waukesha 148- 
diesel is available as standard diesel with standard or 
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in Motor Maintenance 


THE methods and procedures 
described were developed by recog- 
nized, practicing maintenance au- 
thorities. They have been proven by 
conclusive evidence over many years 
in hundreds of operations. A concise 

ide, this 39-page handbook tells 
practical operating man every- 
thing he needs to know about: 
@ Commutator and slip trovu- 
bles and how to correct 

@ Brush maintenance and eporeting 

procedure 


© General maintenance procedure. 


Dozens of illustrations show the op- 
erations described. Condensed data 
on IDEAL commutator and slip ring 
s is included. 
ven if you do not have a — 
maintenance training program, y' 
people responsible for motor ond 


tor maintenance need, and will 
=i better job, with the help of this 





NOTE: _ offer is limited to these in 
and other industrial 


operations. 
le reserve right te limit quantities 
furnished. Offer may be withdrawn at 





ony time. 








F- 
j DEAL INDUSTRIES, Inc. 
1023 Park Avenve, Sycamore, Illinois 


Please send copies of your free hand- 
| book on commutator and slip ring maintenance. 
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COMPLETE RANGE OF SIZES AND 
MODELS IN BOTH MEDIUM AND 
HIGH PRESSURE TYPES 
MORE COMPACT THAN EVER .. 








P-952-A—Steam Turbine and Electric Motor drive 
gives flexibility in this compact Model P-ES2H 
size No. 25 unit. 





NATIONAL AIROIL 


FUEL OIL PUMPING 
and HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pump- 
ing and Heating Units are specially 
designed to prepare, for combustion, 
all grades of fuel oil including No. 6 
or Bunker "“C" Oil and residuums. 
They will draw fuel oil from above 
ground or underground tanks, pre- 
heat it to proper constant tempera- 
ture and deliver it to Oil Burners at 
an even pressure, best suited for the 
burners. Our Fuel Oi] Pumping and 
Heating Units are the result of years 
of experience. They come complete- 
ly equipped ready for steam, exhaust, 
condensate, oil suction, oil return, and 
electrical connections. All valves, reg- 
ulators, etc., are readily accessible 
. The piping arrangement is easily un- 
derstood. These compact, space-sav- 
ing units are available in a range of 
sizes and models in both Medium and 
High Pressure types. For complete 
details, write for our Bulletin 40 — 
very interesting and informative. 


Fees YY 


OIL BURNERS and GAS BURNERS for in- 
dustrial power, process and heating purposes 

STEAM ATOMIZING OIL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY OIL BURNERS 

MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS 


DUAL STAGE, Combining Steam and 
Mechanical Atom ization 


LOW AIR PRESSURE OIL BURNERS 

AUTOMATIC OIL BURNERS, for small 
Process furnaces and heating plants 

GAS BURNERS 

COMBINATION GAS & OIL BURNERS 

FUEL OIL PUMPING and HEATING UNITS 

FURNACE RELIEF DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 
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2 NATIONAL AIROIL 


7 BURNER CO., INC. 


1350 E. Sedgley Avenue, Philadelphia 34, Pa. 
uthwestern Division: 
2£12 South Boulevard, Houston 6, Texas 
Circle 137 on READ-N-CIRCLE card 
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counterbalanced crankshaft, or as turbo-supercharged 
diesel with counterbalanced crankshaft. WavuKESHA 
Motor Company. 


709-Glass line your steel smokestacks 

New glass lining process for steel smokestacks now 
eliminates deterioration under corrosion through acid 
condensation. Glass coating at 5 oz/sq ft compares with 
conventional inside linings of up to 50 lb/sq ft. Glass 
lining may be provided for both inside and outside 
surfaces of smokestack. Corrosion free surfaces, inside 
and outside, give stack years of added life without 
maintenance and with lighter foundation costs. A. O 
SmrirH Corp. 


710-Refilector aids mercury lighting 

First floodlight designed specifically for color-im- 
proved mercury vapor lamps provides broad lighting 
pattern. Units give area coverage without overlapping 
and without hot spots or shadows. Lateral light spread 
is 130 degrees and vertical is 90° degrees. Installations 





require 47 percent less power. Units operate on 220 or 
440 volts. Cast aluminum alloy enclosure gives rapid 
heat dissipation and uses a heat-resistant glass lens. 
Drastically reduces relamping maintenance because lamp 
life is six times that of an incandescent floodlight. 
Completely sealed to insure long reflector life. Wmson 
Exectric CoMPANy. 





MORE INFORMATION 
For more detailed free information on these 
products just circle the key numbers on a 
READ-N-CIRCLE card on page 49 or 50. 





711-Control with electric governor 
Extremely rapid, highly accurate speed regulation is 
now possible with new electric governor. Within 0.015 
seconds after electric load change, instantaneous elec- 
tric circuit plus simple, high-force hydraulic system 
act together to initiate throttle change. Performance 
data shows transient speed deviations of less than 1.5 





EASY TO INSTALL 








a new, superior system 
of CABLE and TUBING 
RACE WAYS... 
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A completely engineered system of cable ways, production produced 
and die formed for uniformity with up to twice the strength of ordi- 
nary trays, by actual laboratory tests. The universal splice plate joins 
all parts through the side channels only. All curved fittings are joined 
at the end of the radius (no tangent material is required) permitting 
continuous curves. This feature provides greater flexibility of applica- 
tion in tight places and creates an endless variety of combinations for 
a simple solution to any design problem of change of direction or 
elevation with a complete set of standard fittings. 

Comes in 6”, 12”, 18” and 24" widths, in standard 12’ lengths to 
further speed up installation time. Cable way can be cut to length at 
any point — insides and bottom always smooth — all sections punched 
for easy installation—perfect fit at all times. Neat, clean and uniform 
in appearance. 


MAINTENANCE 


_ PROBLEM 





Write for new complete catalog. Distributors in all 
principal cities. Contact the Grip-Strut distributor un- 
der “Conduits” in the classifed telephone directory. 


Manufacturers Since 1914 Yhe G L o oa & “Company 


4036 S. PRINCETON AVE. « CHICAGO 9, ILL. 
Circle 105 on READ-N-CIRCLE cord for more dato 





Three views showing Globetray Installation 
at large copper mine at Bisbee, Arizona. 
a 
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FENCE 


PAINTING 


MADE 


EASY 





Subox makes fence painting easy and economical. 


Subox paints are so simple and quick to apply that 
you can put them on by spray or roller coating methods 
— but for the fastest and most satisfactory results use 
an ordinary floor broom! 


Subox paints are the only paints in America made 
with suboxide of lead — one of the most effective 
rust-inhibitive and anti-corrosive agents known. In 
addition, being a heavy colloidal pigment, it prevents 
spattering when applied to wire mesh. Subox goes on 
smoothly, evenly, thoroughly and adheres closely. 


Next time use Subox. It costs no more than other paints 
and endures for many years. Comes in a wide variety 
of decorative colors. 


Detailed instructions for easy, economical fence paint- 
ing are contained in the booklet, “Simplified Fence 
Painting”. Send for a copy. 


Cibor inc. 


Established 1924 
9 Fairmount Plant, Hackensack, N. J. 





See Catalogues in Sweet's Industrial and Engineering Files. 


Circle 120 on READ-N-CIRCLE card for more dato 
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percent for full-load change and recovery to steady- 
state in less than one second. Under steady-state condi- 
tions, electric governor will control generator output 
frequency within + 0.25 percent of base frequency. 
Electric governor also controls operation of two or 
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COMMON CONNECTION 
LK...) TO OTHER GOVERNORS 
OPERATED IN 
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more sets, with all units adjusted for zero speed reg- 
ulation. Governor units have been designed for 50/60- 
cycle or 400-cycle applications. WestincHoUsE ELEcTRIC 
CORPORATION. 





MORE INFORMATION 


For more detailed free information on these 
products just circle the key numbers on a 
READ-N-CIRCLE card on pages 49 or 50. 





712-Compression sleeves make tight 
connections 
Compression sleeve connectors made of highly con- 
ductive aluminum alloy give high pullout strength. 





Sleeves are made in %-inch od and are designed to 
make use of currently available 5g-inch dies and tools. 
Seventeen sizes in the %-inch line accommodate all 





PALMER 


MERCURY ACTUATE 


recorders 


Into this modern Mercury Actuated 
Recorder has gone all the skill of 
Palmer master craftsmen. 








Readings are clearer, smoother and 
more precise than ever thought pos- 
sible. In fact readings are so amaz- 
ingly improved that maintenance is 
never needed under normal uses. 











Recording Thermometers feature twelve 
inch die-cast aluminum case with black 
wrinkle or white satin finish, Single or 
multiple pen construction. Electric or 
spring wound clock, 24 hour or 7 Day 
Revolution. Flexible Armor and bulb of 
stainless steel. Ranges —40 to 1000°F, 
or Equivalent in °C. 


Send for Bulletin No. 45 


Consult your Classified Directory 


PALMER 


THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 
Cincinnati 12, O. 

Circle 113 on READ-N-CIRCLE card 


INDUSTRY POWER 





ov 


“2o 
as 


> 


ch 
is 

for 
ou 


of | 
rat 
this 
Ge 


Al 








ae 


popular combinations of aluminum, ACSR, and copper 
conductors from No. 8 to 1/0 Awg. 

Fadeproof standard color-coded plastic caps identify 
cable sizes. Center stop is provided in compression 
sleeve to prevent contact of dissimilar metal cables. 
ANDERSON Exectric Mrc. Co. 


713-Valve makes cold water hot 

Unique mixing valve automatically mixes cold water 
and steam to provide hot water at any desired tem- 
perature. Control handle regulates hot water tempera- 
ture at any temperature up to 200 F, regardless of sup- 
ply line pressure changes. Check valves prevent inter- 





change of steam and cold water when not in use. Valve 
is available in %- and %-inch sizes. Valve compensates 
for pressure variations in supply lines caused by other 
outlets on the line. Toe Powers Recu.ator Company. 


714-Higher ratings with butyl molded case 

Unusually high mechanical and thermal ratings are 
achieved in butyl-molded instrument transformers. 
Available in all standard ASA current ratings from 
15:5 to 800:5 amperes. Thermal rating is 100 percent 





| of rated current with 55 C ambient and 133 percent of 


rated current with 30 C ambient. Butyl molding makes 
this 15-kv current transformer weigh only 47 pounds. 
GeneraL Exectric Company. 
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This Crane valve has 20-year cost-free record 
on 400 psi. steam at 750° F. 


Twenty years on this high-temper- 
ature steam boiler outlet service 
with never a wrench on it—that’s 
valve performance in any man’s 
language. 

This Crane 8-inch No. 179U cast 
steel stop-check valve has racked 
up just such a record at Fort Bend 
Utilities Co., Sugar Land, Texas, 
and is working as smoothly today 
as it did two decades ago. 

The Fort Bend Utilities plant— 
a subsidiary of the neighboring 
Imperial Sugar Co.—finds this 
Crane stop-check an important aid 
to boiler efficiency. 


Its high-lift disc permits maximum 
flow-through, with minimum pres- 
sure drop under varying load con- 
ditions. Seating is instantaneous on 
back flow. 

On manual closure, about once 
yearly for boiler servicing, the valve 
has never failed to respond smoothly 
and seat tightly. 

To valve users experienced with 
Crane quality, this performance 
record is not so unusual. Thousands 
of Crane stop-checks throughout 
industry are giving similarly out- 
standing service. 

The superior materials, the top- 


flight engineering and construction 
designed into all Crane valves give 
them service capacity and dura 
bility second to 
none. 

Get these ad- 
vantages next 
time you order 
valves: specify 
Crane and be cer 
tain of the valve 
service you want 
Consult your local 
Crane Represent 
ative or write to 
address below. 





C RAN E VALVES & FITTINGS 


KITCHENS * 


PLUMBING 


HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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TEMPERATURE 
RECORDING... 


One of the many uses for Auto-Lite 

Recorders is the application shown | 
below... a natural gas field meter | 
run ' 























Auto-Lite Model “1000” Temperature Recorder 
has 6” chart. Various standard ranges from minus 
40° F to plus 550° F. Available for wall mounting, 
portable or portable self contained use. Electric or 
mechanical chart drive. Choice of 24-hr. or 7-day 
cycle. Capillary tubing permits remote reading. 
Priced as low as $49.50. Manufactured to cus- 
tomers’ specifications. Send for latest Catalog 
describing many types of Auto-Lite 
Recorders and Indicators. 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
NEW YORK * CHICAGO © SARNIA, ONTARIO 
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These bins are used for handling 
silica sand. They range in size from 
18’ dia, x 52%’ high to 12’ x 12%’. 
Machinery for screening and grad- 
ing the sand is mounted directly on 
the bins without extra supports, 
proving the load-bearing strength of 
Neff & Fry construction. 
Thousands of Neff & Fry Bins are 
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being used for handling and storing % 
nearly a hundred different kinds of if 
bulk materials, including grain, coal, “= 
seeds, minerals, chemicals, clay, 


wood chips, etc. 

Before you decide on storage bins, 
ask us for complete information. 
Read our folder, “Bins With the 
Strength of Piilars.” Our bins will 
likely save you money on first cost, 
and certainly on maintenance. 


CONCRETE STAVE 
STORAGE BINS 


NOT EXPORTED EXCEPT TQ CANADA AND MEXICO. 


The Neff & Fry Co. © 120 Elm St. * Camden, Ohio 


Circle 122 on READ-N-CIRCLE cord for more date 
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Purdue waste conference 
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other types of industry, rent the land to others for 
cultivation.” 


Closed-system use of industrial water 
C. J. Lewis, Natrona Gypsum Company. 


“There are a number of sound reasons why the 
exploration of the “closed system” should receive a 
greater share of our attention. In the first place, there 
are some areas, and will probably be many more, 
wherein the treatment of industrial waste effluents 
by a “closed system” process will be a must, because 
of the limited water supply available. Secondly, those 
industries discharging relatively small amounts of 
treated effluent directly to public sewage treatment 
works may find it economically advantageous to in- 
stall the “closed system.” This would be particularly 
true where the cost of purchased water also involves 
a proportionate cost for discharge to public sewers. It 
is not inconceivable that in some cases the cost of 
treated effluent for re-use will be less than the cost 
of purchased water. 


“In addition, there is always the possibility that 
the effluent from the waste treatment may have de- 
sirable properties when re-cycled into the industrial 
process. For example, many effluents after treatment 
are practically lacking in dissolved oxygen, which 
condition should render such effluent less corrosive 
when compared with fresh water containing its full 
component of dissolved oxygen. .. . 


“It is not my purpose at this time to suggest spe- 
cific procedures for developing waste treatment proc- 
esses to the point where they can become “closed 
systems.” However, I call to your attention the new 
horizons such development offers. At present, we 
evaluate treated effluents in terms of their effect on 
the receiving surface waters, and use as our unit of 
measure such factors as biochemical oxygen demand, 
turbidity, toxicity, pH, etc. But, if the source of a wa- 
ter supply be from wells and it were desired to close 
this system by returning the effluent to the water 
table, then other effluent properties must then be 
taken into account. The problem now pertains more 
to subterranean chemistry and biology rather than to 
surface water, and a new field for exploration is 
therefore opened ... . 


“T repeat that the “closed system” should be given 
more attention in the development of industrial waste 
treatment processes; after all, industrial effluents are 
mostly water and it is quite possible that the time 
will come when usable water from the treatment of 
of the industrial effluent will be the most valuable by- 
product from the treatment process.” ¢¢ 





HOW 


YOU SAVE... 








... getting drier 
Compressed Air 


@ Save the cost of cooling water 
and you save the price of the 
Niagara Aero After Cooler (for 
compressed air or gas) in less 
than two years. 


Extra, for no cost, you get 
drier compressed gas or air for 
your process. You get better op- 
eration and lower costs in the use 
of all air-operated instruments. 
machines, or paint sprays. You 
save expense for piping, pump- 
ing, water treatment and disposal. 
You get the use of badly needed 
water elsewhere in your plant. 


Niagara Aero After Cooler cools 
compressed air or gas (evapora- 
tively) below the temperature of 
surrounding atmosphere, with 
no further condensation in your 
air lines. 


Write for complete informa- 
tion; 
or contact nearest Niagara En- 
gineer if you have any problem 
involving the industrial use of air. 
Address Dept. IP 


NIAGARA BLOWER COMPANY 
New York 17, N.Y 


405 Lexington Ave 


Circle 107 on READ-N-CIRCLE card 
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- ++ just circle key numbers on READ-N-CIRCLE card on pages 49 or 50 


400-Boiler maintenance tool manual 

Boiler tubes need cleaning, replacement? Bulletin 
59 describes the entire line of precision-made boiler 
tube maintenance tools. Includes complete data on tube 
cleaners, cutters, and expanders. Lists sizes, weights, 
and operating speed of each unit. Includes description 
of complete line of accessories to make your boiler 
maintenance chores easy. Describes boiler tube cleaners 
for tube sizes from %-inch to 4-inch id. Eight pages. 
AIRETOOL MANUFACTURING COMPANY. 





401-Turbogenerators from A to Z 

Turbogenerator construction, operation, and installa- 
tion are thoroughly discussed in this bulletin. Dis- 
cusses condensing, condensing extraction, noncondens- 
ing, noncondensing extraction, and mixed-pressure ex- 
traction units with advantages and limitations of each. 
Cross section of typical turbine gives excellent under- 
standing of all turbine components. Includes section 
on lubrication with recommendations for correct piping 
and accessories. Also shows cross section of typical gen- 
erator with bearing, exciter, rotor, and shaft details. 
This excellent three-color bulletin is a recommended 
addition to the library of all power services engineers 
Thirty-six pages. WorTHINGTON CoRPORATION. 


402-Facts about industrial insulation 

New additions to the line now give full coverage in 
industrial insulation products, as covered in Bulletin 
A-400. Describes new, accurately molded product made 
from inorganic silicas that will withstand temperatures 
up to 1600 F. Insulation shows no deterioration or 
effect on thermal conductivity after exposure to high 
moisture. It is furnished as pipe covering in convenient 
three-foot sections, flat, curved, or segmental blocks. 
High thermal efficiency and high structural strength 
enable it to be used in single-layer applications or as a 
base layer with 85-percent magnesia. Four pages. THE 
Eac.te-PicHer COMPANY. 


403-All-purpose electric gearmotor bulletin 
Latest design improvements in electric gear motors 
in capacities from 1/3 to 30 horsepower are described 
in Bulletin F-1880. Cross section illustrations show 
salient construction features. Single-, double-, and 
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triple-reduction gearmotors are included, with operating 
characteristics of each. Includes lubricating details, 
and describes totally enclosed and explosion-proof 
models. Sixteen pages. U. S. Etectrricat Motors Inc 


404-All-purpose thermocouple manual 

Will thermocouples answer your temperature re- 
cording problems? Thermocouple advantages, tempera- 
ture and pressure ranges, and construction materials 
are described in Catalog 1556. Lists information on 
thermocouple sealing glands. Sealing gland construc- 
tion gives positive sealing at pressures from full 
vacuum up to 20,000 psi. Cutaway sections show all 
sealing gland components. Complete specifications are 
included for all thermocouple materials with recom- 
mended installation practices. Time-of-response chart 
is given for standard thermocouples through tempera- 
ture range from 0 to 100 C. Twenty-eight pages. Conax 
CORPORATION. 


405-Better drafting with tapes 

How to get better visual impressions from flow charts, 
graphs, and office and plant layouts is described in 
Bulletin 4C-50 3-56. Explains how pressure-sensitive 
tapes and templates minimize drafting time and re- 
tain better visual interpretation. Commonly recognized 
lines, shapes, bars, and symbols are preprinted on tapes 
with adhesive backing. Completed charts and layouts 
may be reproduced by any standard method. Tapes 
contain descriptive symbols for structural components, 
material conveyors, and all commonly used equipment 
Twenty pages. Cuart-Pak, Inc 


406-Pumping and sewage treatment manual 

Get recent engineering data and specifications on 
sewage pumps and treating equipment. Manual 1114 
lists seven pump types with comments on advantages of 
each type. Includes selection chart for determining 
capacities, pressures, and volumes of each pump type. 
Gives typical cross section of piping arrangement for 
industrial and sewage disposal. Lists installation dia- 
grams for bilge or sump pumps showing maximum lift 
and capacities at various speeds. Gives thorough treat- 
ment of pumping and piping problems for all phases of 
sewage treatment and disposal. Sixteen pages. YeoMaANs 
BrotHers COMPANY 


407-Preload washers control setting stress 

Preload indicating washers that control setting stress 
to within +10 percent are described in Bulletin 2165. 
Washers consist of two concentric steel rings sand- 
wiched between two close-tolerance washers. Inner 
concentric ring is compressed as bolt is tightened. 
When inner ring is compressed to point where outer 
ring binds against adjacent washers, desired preload 
has been automatically induced in bolt. Complete line 
of washers is available for standard bolts ranging from 


No. 10 through 14-inch dia. Washers for higher stress 
levels can be obtained on request. Twelve pages. STAND- 
ARD Pressep Sree. Co. 


408-Propeller fan data 

Revised specifications, performance data, and di- 
mensional drawings on entire line of propeller fans are 
contained in Bulletin A-109B. Includes latest data on 
reversible, low-noise, and utility fans, with description 


of heating and cooling units. Includes charts listing 
performance of each unit with installation diagrams 
showing proper piping and control location. An ex- 


cellent manual for heating, cooling, or ventilating prob- 
lems. Forty pages. HarTzeLt Propetiter Fan Co 


409-All-weather, single-phase motors 

Bulletin 470-A describes new 10- and 15-horsepowe: 
all-weather, high-torque, capacitor-start, single-phase 
outdoor electric motors. Discusses protective features 
that prevent entrance of moisture. Lists NEMA frame 
numbers available and includes installation recom- 
mendations. Four pages. Rossins & Myers, Inc 


410-Centrifugal refrigeration engineering data 
Basic engineering data on new hermetic centrifugal 
refrigerating machine is presented in Catalog 19C-100 
Compact, lightweight centrifugal cooling unit features 
pushbutton operation and low installation costs. Units 
are available from 90- to 350-ton models. Includes 
easy-to-read tables for selecting best combination of 
compressor, cooler, and condenser. Includes installation 
dimensions plus list of essential components weights 
Gives schematic electric control diagram for ease in 
planning wiring. Twenty pages. Carrier CorPORATION 





411-Quick selection charts for V-belts 

Quick, easy selection of V-belt drives is now possible 
with Bulletin 20P50. Provides selection tables for A, B, 
C, and D section variable-speed drives, Lists horse- 
power rating tables for all belt sections, gives design 
features and drive principles. Includes installation 
possibilities. Lists formulas for calculating correct V- 
belt for your installation. Includes accessories such as 
sliding motor bases and adjustable sheaves with from 1 
to 12 grooves. Recommended for all power services 
engineers. Forty-four pages. Attis-CHaLtmMers MAn- 
UFACTURING COMPANY 


412-General-purpose pump manual 

Specific engineering data on more than 50 pumps in 
the complete line are given in Form 7223-B. Describes 
pumps with capacities from 5 to 2800 gpm, with pres- 
sures from 10 to 525 feet total head. Cutaway view 
shows salient design features. Includes performance 
data on all pump types (including self-priming, end and 
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Is Space an Important Factor? 


Then Use This Distinguished Line 
of Close-Coupled Pumps 


These GMC Pumps 
are ideal for a 
multitude of jobs. 
Smooth and efficient 
whether vertical, hor- 
izontal, up-side-down 
or any inclination. 
Low first cost, low 
power and rig eo 
nance costs. op 
quality “by ptm 


Caps. 10 to one G P.M. 
Heads to 250 Ft. 













Write TODAY 
for 
CONDENSED 
CATALOG “mM” 
DISTRIBUTORS IN PRINCIPAL CITIES 






also 
BULLETIN 120 


AURORA PUMP oiiision 


THE NEW YORK AIR BRAKE COMPANY 


42 LOUCKS STREET © =: AURORA > ILLINOIS 
INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 
Circle 125 on READ-N-CIRCLE card for more dato 
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STEAM 





In the Johnson Heater, 
water to be heated isf) 
routed first inside, then? 
outside, a blanket of live 
steam. It’s full pressure 
steam, too; up to 150 lbs., 
or 250 Ibs. in heavy duty 
types, no reducers are 
needed. The result: faster, 
more efficient heat trans- 
fer for a unit of its size. 
No wonder industry has 
found so many applica- 
tions for the Johnson “In- 
stant” Heater, in heating 
water and process liquids 
of various types. 


Sizes for all needs; write for literature 


a” A Tha Johnson Corporation 
807 Wood St., Three Rivers, Mich. 
+. 103 on READ-N-CIRCLE card for more dato 
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new bulletins 





- starts on page 41 


side suctions) with electric, diesel, or gasoline-engine 
drives. Includes a complete list of accessories with 
recommendations for their application. Twenty pages. 
INGERSOLL-Ranv Co. 


413-Need directional control valves? 

Three- and four-way directional control valves for 
fluid power systems up to 3000 psi are described in 
Bulletin 80300. Includes valve body details and the 
functions of standard and special plungers. Offers 
wide choice of plungers and flanges for mechanical, 
manual, hydraulic, and solenoid-pilot operation. Valves 
are available in sizes from %2- to 3-inch. Sixteen pages. 
Tue Orcear Company. 


414-All about pneumatic pressure-ratio computer 
New computer that measures compressor inlet and 
outlet pressures and simultaneously calculates pressure- 
ratio is described in Bulletin MSP-103B. Features wide 
range, flexibility, accuracy, and pneumatic signal trans- 
mission. Instrument indicates pressure-ratio and gen- 
erates a proportional pneumatic signal for control. 
Available for static pressure ranges from 0 to 10 psia, 
and 0 to 400 psig. Four pages. Hacan CorporaTIon. 





HOW TO GET COPIES 


To get a free copy of these handbooks. bulletins 
and catalogs just circle the key numbers on 
the READ-N-CIRCLE card on pages 49 or 50. 





415-Venturi tube cleans dust-laden air 

Bulletin 920 describes new principle for wet collec- 
tion of industrial dusts. Lists dimensions, weights, and 
capacities for all models in the line. Describes how 
venturi tube principle disperses fine particles of 
water into dust-laden air. Dust trapped in the water 
particles settles to tank bottom for automatic removal. 
Eight pages. PANGBoRN CORPORATION. 


416-Combination gas-oil burners 

Pulsation-type oil-gas burner that incorporates high- 
efficiency nozzle mixing with burner-liner refractory 
is described in this bulletin. Operates with equal ef- 
ficiency through the entire heat range, providing clean, 
economical heat with any oil or gas under all firing 
conditions. Burner will use any fuel from lightest 
distillate through No. 6 fuel oil or Bunker C, and high- 
pressure gas. Burners are available in six standard 
sizes from 72,000 Btu to 70,000,000 Btu. Four pages. 
Raprant Propucts ComPaANy. 


417-Comprehensive marine valve manual 
Complete data on all the latest steel valves for a 
wide variety of marine applications are included in 
Catalog 256. Describes improved features such as 
streamlined bodies for low pressure drop, space and 
weight reduction, and improved gearing. Contains data 
on valves in all configurations from %- inch through 
12-inch sizes. Also contains valve dimensions and 


weights for operating pressures up to 2500 psi. Thirty- 
two pages. Epwarp Vatves, Inc., Supsiprary or Rock- 
WELL MANUFACTURING COMPANY. 


418-Need ion exchange materials? 

Bulletin 58 lists physical and chemical properties 
of the complete line of ion exchange materials. In- 
cludes curves giving expansion characteristics and 
pressure drop at various water temperatures. Describes 
regeneration, rinse requirements, bed depth, and operat- 
ing capacity, Gives easy-to-understand discussion of 
principal water conditioning methods in use today. A 
recommended manual for all engineers concerned with 
water treatment. Twenty-eight pages. NationaL ALUMI- 
NATE CORPORATION. 


419-Read about automatic coal scales 

Operation, components, and auxiliary equipment for 
automatic, high-speed coal scales are described in 
Bulletin 0352A. Two units are available, with hourly 
capacities of 20 and 40 tons respectively. Bulletin 
describes feeding, weighing, and discharge cycles of the 
scale. Also discusses components such as belt feeder. 
weigh hopper, housing, and controls. Gives complete list 
of available accessories. Includes 31 photographs and 
drawings of typical installations. Sixteen pages. 
RICHARDSON SCALE Co. 


420-Twenty-three grades of castables 

Twenty-three different grades of castables, classified 
into five catagories, are discussed in Bulletin 38. Lists 
specific advantages of each grade, includes charts of 
characteristics, and illustrates typical applications. Lists 
recommendations for using each castable with setting 
time, comparative costs, and physical properties. In- 
cludes chemical composition and operating temperature 
limits. Four pages. Pirsrico CoMPANy. 


421-Floors invulnerable to heavy Icads 

Steel floor plate that heavy loads can’t damage is 
described in Bulletin AD-206. Material consists of an 
11% inch square plate of hot-rolled steel designed to 
reinforce and protect concrete floor surfaces. Describes 
procedure to install flooring. Finished floor results in 
combination of 74-percent steel and 26-percent concrete. 
Plates—once in place—cannot work loose, weave, or 
rattle. Four pages. Acme Stee, Company. 


422-Coiled cords for everything 

Catalog 556 contains information on complete line 
of retractile cords for hand and machine tools, hoists, 
trolley duct, and communications equipment. Includes 
more than 25 illustrations of many different uses for 
these springlike cords. Cords extend to approximately 
six times retracted length, and return to normal size 
when released. Lists cords in lengths to 25 feet and 
containing from 1 to 37 conductors. Twelve pages. 
Kortep Korps, INc. 


423-Complete data on nonshrink grout 

Complete specifications and data on nonshrink grout- 
ing for heavy equipment, anchor bolts, building columns, 
and bridge seats are now available. Specifications give 
recommendations on storage, mixing, forming, placing, 
and iinishing. Contains data on strengths, cold- and hot- 
weather precautions, finishing edges, and removal of 
leveling devices. THe Master Butipers Co. 
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spotlight on you .. 


Ever fill out one of our Reap-N-Circe cards and 
wonder how many of these cards IP receives? Who 
sends in these cards? Who, in fact, reads InpuSTRY 
Power? 

We took time out this month to do some counting, 
and discovered that we had processed 10,331 cards 
during the last 12 months. On these 10,331 cards 
you asked for 51,741 pieces of literature from manu- 
facturers. (Incidentally, IP received over 3500 letters 


from you during the same 12 months—but more 
of that in a later column.) 

Going a step further, we analyzed two issues to 
see just where all these Reap-N-Circie cards come 
from. Here is what we found out about you. 

(Next month we will tell you more about what 
you have told us about yourself in recent surveys. 
Look for spotlight on you.) 


1) Size of firm of readers responding to January and February, 1956 issues 


CapiITaL RatIncs 


Over $1,000,000 
Over $500,000 
Over $100,000 
Over $50,000 
Over $10,000 
Under $10,000 


TOTAL RATED 


Foreign 

Listed, Not Rated 

Firms not normally assigned 
capital ratings 


Consulting Engineers 50 
Government Engineers 74 
Public Buildings 46 


Total Not Rated 
GRAND TOTALS 


PERCENT OF 








REQUESTS TOTAL 
1533 75.6% 
77 3.8% 
54 2:7% 
28 1.4% 
24 1.2% 
18 0.9% 
1734 85.6% 
10 0.5% 
47 2.3% 
170 8.4% 

2.5% 

3.6% 

2.3% 
65 3.2% 
2026 100.0% 


2) Functional breakdown by job title of readers responding to January and February, 1956 issues 


Jos FuNcCTIONS INDIVIDUALS PERCENT Tota, NuMBER 
REQUESTING oF TOTAL OF REQUESTS 
MATERIAL 
General Administrative Management: 88 4.4% 423 
President, Other Corporate Of- 
ficers, Owners, Partners, Gen- 
eral Managers, etc. 
Plant Management: 167 8.4% 649 
Plant Managers, Works Managers, 
Manufacturing Managers, General 
Superintendents, Superintendents, etc. 
Plant Department Heads: 205 10.1% 871 
Supervisors, Foremen, Chief 
Electricians, etc. 
Engineering Management: 436 21.5% 2081 
Chief Engineers, Plant Engineers, 
Engineering Directors and Managers, etc. 
Staff Engineers: 796 39.3% 4596 
Mechanical Engineers, Chemical 
Engineers, Electrical Engineers, 
Power Engineers, etc. 
Consulting Engineers: 79 3.9% 530 
Industrial Sales Engineers: 72 3.4% 382 
Purchasing Agents: 21 1.0% 205 
Educational: 23 1.1% 198 
Engineering Instructors, 
Librarians, etc. 
Miscellaneous, Titles not given, etc. 139 6.9% 752 
TOTALS 2026 100.0% 10,687 
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Would you like to receive 
INDUSTRY POWER 
regularly ? 


If you are not already receiving INDUSTRY 
POWER personally, fill in the information 
called for below. If you qualify as an engineer 
who manages power services, you will be added 
to our circulation list without payment of any 
formal subscription price. 

To qualify for INDUSTRY POWER'S regulor 
circulation list, you must have engineering 
responsibility for installation, operation, and 
or maintenance of power services in your com- 
pany. (Circulation is extended to consulting 
engineers responsible for power services.) 


Mail form to: Reader Service Dept. 
INDUSTRY POWER 
Commercial Bank Bldg. 


St. Joseph, Michigan 


Reader Qualification Form 


as 
itle 
ompany 

a 

ity a —— 


escribe job function and responsibilties : 


—_ 





co wc 











Number of persons employed in plant _— 
Check off all categories that apply to you: 
———Manufacturing plant 
—___hitility 
____Service industry or institution 
___Consulting or construction engineers 
_____Engineering headquarters of multiplant firm 
____Government installation 

Other 





Equipment ratings : 





Products manufactured 





Boilers: Number Total Capacity: ______._ Ib /hr 
Total connected electric load __ _ — kva 
Total transformer capacity _._ me kva 
Total number electric motors... Total hp ___ 
Total number pumps | ae 
Total number compressors Total hp 








Date 





.! 
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basic bulletins 





. «+ just cirele key numbers on READ-N-CIRCLE card on page 49 or 50 


AIR CLEANING EQUIPMENT 
500-Basics for precipitators 


Five basic engineering requirements for a successful 
yrecipitator installation are discussed in Bulletin 104. 
Discusses positive control of gas flow, high, uniform 
electrode emission, continuous cycle rapping, simple 

mstruction, and trouble-free, high-voltage equipment. 
Lists nine time-tested steps to a successful installation. 
[wenty-four pages. Buett ENGINEERING ComMPANY. 


501-Cleaner air with precipitators 

How to clean air by electrostatic precipitation is de- 
scribed in detail in Bulletin B-1425. Includes illustra- 
tions and specifications describing installation, operation, 
and maintenance of Precipitron units. Describes salient 
features that permit unit operation to be controlled from 
outside location. Eight pages. WestTincHouse ELECTRIC 
CORPORATION. 


AIR CONDITIONING, HEATING, VENTILATING 
502-Gas-fired heaters save space 


Advantages of gas-fired commercial and industrial 
heating units are fully described in Catalog GN-56. In- 
ludes data on suspended gas unit heaters, both fan 
and blower types, in capacities from 25,000 to 250,000 
Btu. Lists specifications, construction details, easy-to- 
ead dimension drawings, and selection tables. Describes 
how suspended heaters save valuable floor space for 
process operations. Twenty-four pages. Reznor MANu- 
FACTURING COMPANY. 


BOILERS AND BOILER ACCESSORIES 
504-Need steam in a hurry? 


The advantages of completely assembled fast steaming 
boilers are discussed in Bulletin 1220. Available in sizes 
to 500 hp and pressures to 250 psi. Includes engineering 
data, Four pages. Orr & SemsBower, INc. 


508-Learn facts about boilers 

Here’s a factual down-to-earth discussion about all 
phases of specification, selection, and operation of steel 
fire-tube boilers. Bulletin 983 discusses flexibility, de- 
pendability, lower costs, and longer boiler life. Includes 
cost calculations showing how substantial savings can 
be made over a period of years. Gives a comprehensive 
discussion about maximum and nominal capacity. Twelve 
pages. KewANee BorLer Driviston, AMERICAN STANDARD 
CORPORATION 


509-Blowdown control chart 

Determination of the rate of boiler blowdown and 
selection of a correctly sized heat exchanger are made 
possible with use of simplified Chart JPC, based on total 
dissolved solids in boiler water. Also given are recom- 
mendations for selection of blowdown equipment in ac- 
ordance with normal operating conditions of boiler in- 
stallation. Henszey Co. 
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COMMUNICATIONS SYSTEMS 
514-How to select industrial signals 


Three major factors in signal selection are discussed in 
this bulletin: purpose of signal; areas to be covered; and 
noise levels to be overcome. Discusses general alarm, 
start and dismissal, coding or paging, and danger signals, 
for outdoor and indoor areas. Illustrations show recom- 
mendations for a typical plant. Condensed chart shows 
range for each signal type. Eight pages. Feperat Sicn & 
SIGNAL CORPORATION. 


COMPRESSED AIR SUPPLY 
515-Get cooler, drier air 


How aftercoolers remove moisture from compressed 
air and gas is explained in Bulletin 130. Contains sche- 
matic flow diagrams showing how aftercoolers can cool 
and dry compressed air systems in any plant. Eight 
pages. Nracara BLower Company. 


516-Are you wasting air? 

“A Better Air Power System,” Folder 213A points out 
that power losses in compressed air lines are frequently 
as high as 30 to 50 percent. It describes just how to go 
about finding out if more air is being wasted than the 
repair and renovation of the distribution system would 
cost. Six pages. INGeRSOLL-RANp Co. 


CORROSION CONTROL 


519-Meet the film-forming amines 

“Film Forming Corrosion Inhibitors Also Aid Heat 
Transfer,” four-page Technical Paper No. 129, contains 
references to protection afforded by filming amines and 
attendant reduction in maintenance costs secured through 
protection against corrosion. W. H. & L. D. Betz. 


DRAFTING METHODS, EQUIPMENT 
521-Simplify your drafting practices 


Sample drawings of engineered parts and assemblies 
illustrate the eleven rules (from the use of word descrip- 
tions for simple parts to making freehand drawings 
wherever possible) for simplifying drafting practices. 
These simplified methods have shown that it is possible 
to cut the total number of hours required to complete a 
given volume of work by 40 to 50 percent. Thirty-six 
pages. AMERICAN MACHINE AND Founpry COMPANY. 


ELECTRIC DISTRIBUTION 


522-Current-limiting fuse charts 

Hi-Cap fuses for protection of loads above 600 amperes 
are described in six-page Bulletin HCS. Two handy 
charts are included: Current Limiting Effect and Open- 
ing Time Curves. Explains use of these fuses in conjunc- 
tion with Fusetron fuses. BussMANN MANUFACTURING Co. 


523-How to choose circuit breakers 

Essential information on selection and application of 
molded case and large air circuit breakers is presented in 
this Speedfax catalog. Application sections use charts 
and tables to explain selection of circuit breakers for 
motor circuits, bus duct, conductors, and transformer 
secondary applications. Includes latest prices, dimensions, 
and ordering instructions—arranged and indexed to re- 
duce reference time and eliminate errors. Sixty pages. 
I-T-E Circuit Breaker COMPANY. 


525-Fuses for every purpose 

Fuses for every purpose are illustrated and described 
in Folder 3. Also discusses Econ dual-element cartridge 
fuses for time-lag to protect against overloads and 
Economy delay renewable fuses and renewable links. 
Economy Fuse & Mre. Co. 


527-Dry transformer developments 

“Latest Developments in Dry-Type Transformers,” 
seven-page Catalog 153-A, presents the advantages of 
air-cooled units designed and constructed primarily for 
inside installations. Sorce, Execrric Co. 


ELECTRIC GENERATION 


528-Considering diesel-electric? 

Bulletin 31922 describes the many different uses to 
which diesel-electric generating plants can be put. Cut- 
away drawings and illustrations show installations as 
auxiliary, emergency, and portable equipment. Lists ad- 
vantages of compactness, ease of operation, maintenance, 
reliability, and power output. Sixteen pages. CATERPILLAR 
Tractor Co. 


ELECTRIC UTILIZATION 


530-101 ways to heat with electricity 

Industrial electric heating applications and methods are 
described in 32-page Booklet, “101 Ways to Apply Elec- 
tric Heat.” Illustrated case histories show experience- 
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tested ways to apply metal-sheathed Chromalox electric 
heating units in industrial jobs. Eowin L. Wiecanp Co. 


FUELS AND FIRING EQUIPMENT 
531-Electric heating for heavy fuel oil 


Typical electric oil heating systems are explained with 
the aid of diagrams in Bulletin 1644-B. Heater selection 
chart, wattage correction charts, and rating table are 
included with wiring diagrams and a description of stub 
heaters. Eight pages. Prererrep UTitirres MANUFACTUR- 
ING CORPORATION. 


533-Read about fuel oil additives 

How to get complete protection from fuel tanks to 
burner tips is described in Bulletin 5012-A. Additives 
eliminate desludging operations, keep screens and 
burners clean, improve atomization and combustion, 
eliminate smoke and soot, and reduce rusting, pitting, 
and leaks. Includes recommended amounts of additive 
per 1000 gallons of fuel oil. Four pages. DEARBORN CHEMI- 
cAL COMPANY. 


HEAT EXCHANGERS 
534-Improve heat transfer 


Engineers involved with design, maintenance, and re- 
pair of condensers and heat exchangers will benefit from 
information and data contained in Bulletin TB-412. This 
technical folder emphasizes the quality, dependability, 
and economy of electric-resistance-welded carbon steel 
tubing in all heat transfer applications. Includes chart 
outlining hydrostatic test pressures required for various 
tube sizes under ASTM A-214. Six pages. TuBuLAR Prop- 
ucts Drvtston or Bascock & WiLtcox ComMPANy. 


INSTRUMENTS AND CONTROLS 
536-All-purpose water flow meters 


Principles of operation of nutating-piston-type meters 
are explained in Bulletin 36. It contains illustrations and 
data of typical installations, trap strainers, air release 
valves, high-pressure meters, and meter registers for the 
measurement of most fluids. Twenty pages. BurraLo 
METER Co. 


539-How to select liquid-level control 

Bulletin-1 discusses the factors to be considered in 
selecting a liquid-level control. It includes controls in 
types and sizes for handling practically any liquid, at 
any pressure and any temperature. Eight pages. MAGNE- 
TROL, INC. 


LIGHTING 


541-Advanced outdoor lighting 

Most advanced methods of lighting large outdoor areas 
evenly with minimum glare and low operating cost are 
discussed in Bulletin PL-242. Quality of light delivered, 
maintenance, safety, and appearance features are some 
of the salient Plexiglas features discussed. Sixteen pages. 
Roum & Haas Company. 


LUBRICATION 
543-Do's and don'ts for bearings 


A helpful list of “do’s” and “don’ts” to prolong bearing 
life appears in Bulletin 506. Also included is information 
on the storage and handling of industrial lubricants. Four 
pages. New York anp New Jersey Lusricant Co. 
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MAINTENANCE ITEMS 


544-Repair methods handbook 

Text and illustration in this 48-page handbook present 
repair methods for leaks in pipes, boilers, radiators, con- 
crete, cinderblocks, and sheet and plate metal. Directory 
describes 12 repair cements and jobs they will do 
Smootu-On Mre. Co. 


MATERIALS HANDLING (BULK) 
548-Idlers improve conveyor belt handling 


Design and application data on belt conveyors for bulk 
materials is contained in Bulletin 2-47. New design idlers 
consist of resilient neoprene or rubber discs molded to a 
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flexible wire rope. Freely suspended idlers form a trough 
with each idler turning on its own axis. Idlers center the 
load, guide the belt, and provide a cushioned ride to keep 
belt wear and spillage to a minimum. New idlers provide 
for up to 50-percent increased spacing. Twelve pages 
Joy MANUFACTURING COMPANY 


MECHANICAL POWER TRANSMISSION 
552-Do you want the right roller chain? 


Complete line of precision roller chain and sprockets 
is described thoroughly in Link-Belt Book 2457. It in 
cludes sections on stock drives, drive chain, conveyor 
chain, sprocket wheels, casings, chain tighteners, in- 
stallation, maintenance, and lubrication. Well illustrated 
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EMBECO PRE-MIXED GROUT 


au 
ae 


NON-SHRINK GROUTING of 


Heavy Equipment ° 
Anchor Bolts. « 


Machinery 
Building Columns «Etc 





Write For Free Grouting Guide 


DIVISION OF AMERICAN-MARIETTA COMPANY 





CLEVELAND 3, OHIO TORONTO 9. ONTARIO 
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18,000 GPH H&T UN-A-BED 
DEMINERALIZER PLANT 


. . « @ typical H&T installation 


Since 1943, we've been building demineralizer plants. All 
sizes, all capacities — manual or automatic available. 
Highest quality, attractive prices, fully guaranteed. 
Hundreds of units in service. 


Also a complete line of other water conditioning systems. 


Write for details. 


—\ HUNGERFORD & TERRY, INC. 
| CLAYTON 1, NEW JERSEY | 
Circle 133 on READ-N-CIRCLE card for more data 
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book gives all the information necessary to choose the 
right roller chain for any application. 148 pages. Linx- 
Beit Company. 


553-V-belt engineering handbook 

Complete engineering data including formulas and 
typical examples for designing V-belt drives are con- 
tained in “Engineering Handbook for Multi-V Belts.” 
Includes forty-one pages of pre-engineered drives for 
“A” through “E” belt sections. Tables give horsepower 
ratings for each type of belt and gives examples of the 
procedure, data required, and calculations to properly 
design V-belt and flat belt drives. A necessary manual 
for the library of all power services engineers. Seventy- 
eight pages. GoopaLt RuspBer Company. 


PIPING, TUBING, AND HOSE 
557-Wire-reinforced rubber pipe 


Wire-reinforced rubber pipe that eliminates noise and 
vibration from waterlines is described in Catalog SZ-55. 
Gives operating characteristics and temperature ranges 
to 180 F for liquids, brine, and hot water lines, at op- 
erating pressures to 250 psi. Includes typical installations 
with dimensions for noise, vibration, and water hammer 
control. Four pages. T. R. Finn & Company, Inc. 


PUMPING EQUIPMENT 


558-Get more from steam pumps 

Step-by-step illustrations, in Bulletin G-2280 P, give 
reader information on how to increase service life of 
all steam pumps. Offers 28 tips on proper installation 
and 54 tips on field-proven care techniques. Bulletin is 
specifically designed to aid operators and maintenance 
men in adding years of reliable service to steam pumps. 
Twenty-three pages. WORTHINGTON CORPORATION. 


559-Piston packing data 

How to select the proper pump packing for your 
equipment is described in Bulletin 5503. Engineering 
data is included on the full range of Pumcup composi- 
tions, textures, and types available for specified pressure, 
temperature, and corrosive conditions. Color-coding for 
easy identification of the proper composition for many 
fluids are listed, including gases, acids, and alkalies. 
Tables of standard sizes from 1- to 20-inch od are also 
included. Sixteen pages. Dartinc VALve & MANUFACTUR- 
ING COMPANY. 


REFRACTORIES AND INSULATION 
560-Insulation, refractory handbook 


Engineering data, formulas for calculating heat trans- 
mission, tables on heat losses from bare surfaces, and 
equivalent thicknesses of pipes are a part of the technical 
information contained in Bulletin IP-36A. Also includes 
descriptions of physical properties of the complete line 
of products. An excellent handbook containing informa- 
tion on all insulation and refractory problems. Fifty- 
two pages. JoHNS-MANVILLE. 


TRAPS, STRAINERS, AND SEPARATORS 
561-Steam trap manual 


Real low-down on steam trap operation is contained 
in “Armstrong Steam Trap Book.” Includes many illus- 
trations of correct steam trap installations. Cutaway 
sections show steam trap operating principles. Lists 
steam traps for all sizes from % to 2 inch. Includes data 
on how to trap unit heaters, submerged steam coils and 
tubes, siphon drains, and low pressure heating systems. 
Includes illustrations of typical piping layouts in- 
corporating steam traps. Forty-six pages. ARMSTRONG 
MAcHINE Works. 


TURBINES 


564-Speed control fundamentals 

“Fundamentals of Turbine Speed Control,” 32-page 
Brochure H-21, is an educational piece intended to clarify 
the operation of common types of automatic speed con- 
trol for steam turbines. Simplified diagrams illustrate 
actual control system operating principles. Etitrorr Co. 


VALVES AND REGULATORS 
565-Data for full line of valves 


Complete lines of valves for industrial use that meet a 
wide range of pressure, temperature and corrosion con- 
ditions are offered in Catalog No. 654. Specifications and 
engineering data are included. Sixty-six pages. REPuBiic 
MANUFACTURING Co. 


566-Valve comparison data 

Replacing or reordering valves? This bulletin con- 
tains current data on all well-known valves manufac- 
tured today. Comparisons are given for each valve in re- 
lation to a corresponding OIC valve. Covers valves in 
pressure ranges from 125 to 2500 psi in all configurations 
—gate, angle, globe, and check, and in all materials— 
steel, bronze, and iron. Twenty-two pages. THE OxHI0 
InsEcTOoR Co. 


WASTE DISPOSAL 
568-Waste problems solved 


How this company has solved waste treatment prob- 
lems for such industries as electro-plating, refinery, gas, 
and metal finishing ‘is treated in detail in six-page Book- 
let 70-B. InFitco, Inc. 





HOW TO GET COPIES 


To get a free copy of these handbooks, bulleti 
and catalogs just circle the key numbers on 
the READ-N-CIRCLE card on pages 49 or 50. 








WATER SUPPLY AND TREATMENT 


570-Demineralizing handbook 

“Handbook on Demineralizing,” Bulletin 5800-B, com- 
pares various methods of water treatment including de- 
mineralizers and evaporators. It goes into characteristics 
of various types of available cation and anion exchange 
materials and gives information on operating costs. Forty 
pages. CocHRANE Corp. 
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Readers wanting to obtain copies of these books may 
order through INDUSTRY POWER. Send check cover- 
ing cost and we will forward your order to the publisher. 


Basic Lubrication Practice, by Allen F. Brewer: 
Reinhold Publishing Corporation; 300 pages; $6.75. 

“Basic Lubrication Practice” gives practical, on-the- 
job working information for selection and use of lubri- 
cants for industrial and power plant machinery. ‘fexi 
includes 24 chapters covering all phases of lubrication. 
Particular emphasis is placed on importance of proper 
lubrication in machinery maintenance, and on the rela- 
tion of machine design to operating conditions. 

Of particular interest is a series of illustrations show- 
ing gear damage due to causes such as abrasive action, 
overload, fatigue, corrosive materials in lubricants, and 
extreme high-temperature operation. Also contains 
brief, nontechnical description of basic ASTM physical 
tests for petroleum lubricants. 

Typography is average, but illustrations leave much to 
be desired. Data charts and curves are too small to be 
of practical value. Book is written to appeal both to the 








How long am I gonna be on this insulation sprayer? 





Why a Power Show Contest? 


Read why INDUSTRY POWER is running a Power 
Show Contest ... See page |1. Then read all about 
the Contest .. . See page 3. 
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student of practical lubrication and to the machinery 
operator who wants to know more about lubrication 


Electricity—Direct and Alternating Current, by 
Charles S. Siskind; McGraw-Hill Book Company; 540 
pages; $5.75. 

Text of this book discusses the general elementary 
principles of direct- and alternating-current electricity 
It illustrates how these principles apply to construction 
and operating characteristics of the more common cir- 
cuits, devices, and machines. Contains a series of simple 
experiments to demonstrate practical applications and 
to verify the principles discussed. 

Ohm’s law and Kirchhoff’s laws are explained with 
simple formulas. Text is written at the student level, 
with mathematics restricted to simple algebra. 

Sections on single-phase and polyphase machines, 
their principles of operation, characteristics, applica- 
tions, and control are enlarged to include most present- 
day types. This fundamental textbook is directed toward 
giving basic understanding of electricity. 


Fifth Symposium (International) on Combustion, 
by The Combustion Institute; Reinhold Publishing Cor- 
poration; 828 pages; $15.00. 

This volume presents all 101 papers presented at the 
Fifth International Combustion Symposium held at Uni- 
versity of Pittsburgh in 1954. Contains the work of 182 
contributors and makes available a large and important 
body of new knowledge on combustion problems in- 
volved in the efficient operation of all engine types. Pa- 
pers deal with important subjects such as kinetics of 
combustion reactions, combustion of fuel droplets, com- 
bustion of solids, propellant burning, flame spectra and 
dissociation energies, and special processes in engines 
Text is written primarily for scientists and engineers 
Thorough knowledge of calculus is necessary to obtain 
maximum benefit from this book. 

Typography and illustrations are average. Subject 
matter is more valuable to engineers in research fields 
rather than to operating engineers. 


Design Manual for Roller and Silent Chain 
Drives, by Association of Roller and Silent Chain Man- 
ufacturers (Jackson and Moreland); 98 pages; $3.50. 

This manual offers a comprehensive presentation of 
the theoretical and practical aspects of roller- and 
silent-chain power drives. Contents and arrangement 
follow the advice of experienced engineers, who are 
passing on the benefit of years of design experience. 

Separate chapters compare types of mechanical power 
drives and list the advantages of each. Formulas are in- 
cluded to demonstrate theory and design principles. 
Excellent illustrations show many in-use installations 
to further clarify written material. Charts are included 
to illustrate selection of chain drives for any application 





Clear, detailed descriptions of 
electronic tubes and circuits 


*) 


This valuable manual supplies tl nan who 
uses electronics equit nt in plants with a 
plete, non-technical description of elec 
tronics circuits and equipment. It provides 
this information without demanding a sp 
ial technical background of the reace 
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number of electronic tube circuits mmonly 


) practical mdustri equipment 


“one: ELECTRONICS 
ve” IN INDUSTRY 


By GEORGE M. CHUTE 


This manual simplifies the understanding of electronics in industry by 
making a thorough, direct presentation of facts on such topics as 


amplifier action theatre light-dimming control 
speed of capacitor discharge tube response to generator 
time constant voltage 

use of grid current self-excited inverter 

voltages out of phase capacitor-coupled amplifiers 
ignitron contractor high-speed relay 

using a peaking transformer preventing overvoltage 
phase shift by inductance —streamlined Thy-mo-trol 
electronic heat control —phanocharger for batteries 


Order Directly from 


INDUSTRY POWER 
Commercial Bank Building @ St. Joseph, Michigan 





How to choose and use 
the RIGHT material .. . 


ENGINEERING 
MATERIALS MANUAL 


Edited by 
T. C. DuMOND — 


Editor of 
MATERIALS & METHODS 
Reinhold Publishing Corp. 
New York, N.Y. 


1950, 373 pages, $6.50 








engineering 
materials 


Here, in 28 amazingly com- 
plete sections, is full descriptive 
information and reference data 
on every engineering material 
of interest to industry, includ- 
ing metals and nonmetallic ma- 
terials as well as finishes and 
coatings to protect these mate- 
rials. 








Each section comprises a separate chapter, and presents the 
complete story on a single material or group of materials from 
a highly practical viewpoint, There are sections on irons, steels, 
stainless steels, aluminum, magnesium, copper alloys, plastics, 
rubber, ceramics, and many, many others. 

Because of its wealth of essential engineering data and infor- 
mation, DuMond’s book will prove indispensable for industrial 
reference, for background information or for educational 
courses on engineering materials. 


Order Directly from 


INDUSTRY POWER 
Commercial Bank Building @ St. Joseph, Michigan 
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‘SPEED-UP 
“PRODUCTION! 


Stop Losses on lagging 
or over-strained 
machines 
Make Sure of maximum 

safe speeds 
» Eliminate Guesswork 











CHECK RPM 


Know production 
speeds at a glance 
with 
STICHT 


TACHOMETERS 


The sure guide 
to efficiency 
Write for full details on portable or 
stationary models...9 different types 

BULLETIN NO. 1048 


HERMAN H. STICHT CO., INC. 


-_ 7 
(achometern Headquarters 


27 PARK PLACE 
NEW YORK 7,N.Y 


Circle 114 on READ-N-CIRCLE card for more data 
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names make news 





General Electric Company appoints Dr. Robert O. 
Fehr, manager, Mechanical Engineering Laboratory. 
Dr. Fehr, internationally recognized authority on acous- 
tics and vibration, joined General Electric in 1939. Fol- 
lowing World War II, he served on the Noise Control 
Subpanel, U.S. Department of Defense Research and 
Development Board. He is a member of a committee of 
the National Research Council, a fellow of the Acousti- 
cal Society of America, and a member of AIEE. 


Hite 


American Hoist & Derrick Company promotes 
eight men. J. J. Hite, formerly chief engineer, becomes 
director of engineering. He is known for his work in 
developing the original diesel-electric locomotive crane. 
William Niessen, newly appointed chief structural en- 
gineer, joined the company in 1940 as an estimating and 
designing engineer. New chief mechanical engineer is 
Kenneth Potter. H. T. Bratt becomes assistant chief 
engineer in charge of revolving cranes, derricks, and 
hoists. R. G. Lynn is new assistant chief engineer in 
charge of all electrical applications. A. W. Brown, 
former construction engineer, is chosen assistant chief 
engineer in charge of excavators and truck cranes. An 
employee of American Hoist since 1928, Charles Mil- 
nar is appointed mechanical engineer, locomotive 
cranes. R. D. Adkins is now mechanical engineer of 
the newly created Crosby-Laughlin Division. 


Ebasco Services, Inc. announces appointment of 
Charles C. Bonin engineering manager, H. K. Fair- 
banks chief concrete-hydraulic engineer, and G. F. 
Latham chief architectural-structural engineer. 


AIEE names nine men to rank of Fellow for their 
contributions to industry, public utilities, and educa- 
tion. Those honored are: J. E. Barfield, vice president, 
St. Joseph Light and Power Company; John Bruce 
Coleman, administrative engineer, Radio Corporation 
of America; George J. Fielder, principal engineer, 
Sverdrup and Parcel, Inc.; John H. Kuhlmann, pro- 
fessor of electrical engineering, University of Minnesota; 
Olan Richardson, president, Southern States Equip- 





. . + personalities from industry power 


ment Corporation; S. L. Scheffer, project director, 
Burns and Roe, Inc.; L. C. Whitman, development en- 
gineer, General Electric Company; J. E. Gaghan, chief 
engineer, Ansco Division, General Aniline and Film 
Corporation; and Ivar Herlitz, electrical engineer for 
Svesnka Elertriska Artiebolaget in Sweden. 


ASME nominates William F. Ryan president. Ryan 
is vice president, director, and senior consulting engi- 
neer of Stone & Webster Engineering Corporation, Bos- 
ton. Ryan has been active in ASME since 1917. Nom- 
inee for technical director is Eugene W. Jacobson, 
chief design engineer, Gulf Research & Development 
Company. V. Weaver Smith, vice president of the 
Lummus Company, is nominee for administrative direc- 
tor. Officers will be installed in November. 


Alco Products, Inc. announces promotions. R. Tom 
Sawyer, research manager for Alco since 1953, is ap- 
pointed consultant on engineering and development 
problems. Sawyer will also become a staff consultant of 
the Experimental Towing Tank at Stevens Institute of 
Technology, where he will work on Army development 
projects. Chauncey A. Mitchell is named superintend- 
ent of manufacturing services. Charles R. Funk, for- 
merly chief metallurgist for Alco, is now manager of 
metallurgy and engineering. 





Brainerd 


Galliger 


The New York Air Brake Company appoints Karl 
W. Galliger director of engineering. Galliger will 
supervise company research and engineering programs 
of all the engineering departments within the company. 


Metalcraft Products Company, Inc., retains Dr. 
Arthur A. Brainerd as illumination consultant. Dr. 
Brainerd recently retired from Philadelphia Electric 
Company, where he was in charge of technical lighting 
program. Dr. Brainerd is one of the nation’s foremost 
authorities on illumination. From 1948 to 1955 Dr. 
Brainerd was president of the U.S. National Committee 
of the Commission Internationale de ]’Eclairage, and is 
now vice president of that organization. 
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For new products information, 
handbooks, bulletins, and details 
about advertised products .. . 
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the key numbers, on the adjoining cards, 
corresponding to the advertisments, 












new products, and literature items 
that interest you. Then 

® Fill in your name, title, address. 

® Drop the READ-N-CIRCLE card in 
the mail. (No postage is necessary.) 

® INDUSTRY POWER’s Reader 
Service Department will immediately 
forward your requests to the 
manufacturers. They will send you, 
directly, the information you request. 


Use this READ-N-CIRCLE Card for FREE information 
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AIR CLEANING EQUIPMENT 


Guaranteed efficiency 

Read page 36 and circle number 100 
Buett ENGINEERING Company. Years of ex- 
perience enable Buell to guarantee efficiency 
with every “LR” Fly Ash Collector. Write 
for free booklet. 


Blanketed by dust? 

Read page 8 and circle number 101 
Prat-Daniet Corporation. Industrial dusts 
and flyash can be controlled with engineered 
P-D Collector Systems. Reprint 102 tells how 


AIR CONDITIONING, HEATING, VENTILATING 


Unit heaters can save you money 

Read page 23 and circle number 141 
Reznor Mrec. Co. If your boiler is becoming 
obsolete, it may pay you to investigate these 
gas-fired unit heaters. You'll be surprised 
at the savings you can make. Send for details. 


BOILERS AND BOILER ACCESSORIES 


Get dependable water level supervision 
Read page 51 and circle number 102 

Tue Reviance Gauce Cotumn Co. Eye-Hye 
is the original trouble-free manometric gage 
for dependable remote water level super- 
vision. Easy to read from any place in the 
control room. Write for further information. 


Heat water faster, cheaper 

Read page 42 and circle number 103 
Tue Jonnson Corporation. Write for litera- 
ture giving further details on this heater 
that uses full pressure steam up to 250 psi. 
It gives faster, more efficient heat transfer 
than other units of its size. 


Gage glasses 

Read page 53 and circle number 104 
Ernst Water Cotumn & Gace Co. High- 
pressure glasses and gasket available in all 
sizes from stock. Catalog available. 


Save on firing costs 

Read page 20 and circle number 139 
Orr & Semsower, Inc. Complete packaged 
burner assemblies to cut your firing costs 
are available for any size boiler. 


BUILDING CONSTRUCTION, MATERIALS 


Stronger raceways save time and money 
Read page 37 and circle number 105 
Tue Giose Company. Completely engineered 
cable raceway system that has twice the 
strength of ordinary trays is easy te install. 
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Setting machinery? 

Read page 46 and circle number 106 
Tue Master Burtpers Co. Embeco premixed, 
nonshrink grout will give lasting results 
whatever the grouting job. Write for booklet 
that gives full information on grouting. 


COMPRESSED AIR SUPPLY 


Get drier compressed air 

Read page 40 and circle number 107 
Niacara BLower Company. Save the cost of 
cooling water and you save the price of 
Niagara Aero After Cooler in less than two 
years. And, you get drier compressed gas to 
boot. Write for complete information. 


ELECTRIC DISTRIBUTION 


Convenient fuse guide 

Read page 34 and circle number 108 
Economy Fuse & Mrc. Co. Pocket-size folder 
tells you exactly the right fuse for practically 
any purpose. Describes latest fuse develop- 
ments and lists capacities, sizes, and prices 
Send for your copy. 


Efficient disconnect switches 

Read page 6 and circle number 138 
ELecTrRICAL ENGINEERS’ Equipment Co. Save 
on cubicle construction costs and save on 
space with safer, more efficient disconnect 
switches. Write for more details. 


FUELS AND FIRING EQUIPMENT 


Coal for every use 

Read page 22 and circle number 109 
Generat Coat Company. A variety of an- 
thracites and bituminous coals are offered. 
Branches in leading cities. 


Be sure of coal deliveries 

Read page 35 and circle number 110 
CHESAPEAKE Anp Onto Rattway. World’s 
largest fleet of coal cars insures dependable 
deliveries from mines on the C&O. If you 
need help in meeting your fuel requirements, 
write to General Coal Traffic Manager. 


Quality and economy assured 

Read page 4 and circle number 111 
SoutHern Coat Company, Inc. From its low 
cost recovery to its delivery at your stock 
pile, every step in the preparation and hand- 
ling of Southern’s coal is controlled to the 
specifications established for widely varied 
industrial applications. Inquire about this 
service. 


More compact fuel units 
Read page 37 and circle number 137 


Natronat Arror. Burner Co., Inc. Compact, 











The Reliance Remote Reading 
Water Level Indicator 


Accurate “liquid column” reading visible 
from large area because of brilliantly 
illuminated green liquid and wide angle 


face plate. 


EYE-HYE is the original trouble-free man- 
ometric gage for dependable remote water 
level supervision. There's nothing new 
about its operation, but the new face plate 
and new illumination (fluorescent) make 
it easier to read all over the control room. 

Simplicity is the secret of EYE-HYE’s 
dependable full-range accuracy — no me- 
chanical working parts — no adjustments 
on location. Supplementary alarms — 
lights or horns — can be added by equip- 
ping EYE-HYE with Reliance EA9-R Lev- 
alarm. Models for any remote gage need — 
any pressure. Write for Bulletin CO. 














Fluorescent 
Illumination 


Even lighting the entire length of the gage 
window is provided by a fluorescent tube. The 
fluorescent unit is available separately for 
installation in all but very old EYE-HYE 
models in use. Write for prices; mention the 
model number found on name plate. 


THE RELIANCE GAUGE COLUMN CO. 


5902 Carnegie Avenue, Cleveland 3, Ohio 


Reliance EYE-HYE 


Re 


n 


mote Reading Gage 
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B&W Kaocrete Refractory Castables 
withstand punishing ashpit service 


Continuous or intermittent sprays, 
high velocity water jets for ash re- 
moval, rakes and shovels — all these 
are responsible for the heavy abrasive 
and erosive attack on ashpit linings. 
But you can cut the frequency of main- 
tenance and expensive relining jobs 
by using heavy-duty refractory cast- 
ables which can be poured or gunned 
in place. 

Specially designed for ashpit service, 


B&W Kaocrete D has the strength 
and hardness needed to stand up under 
these severe conditions. It has un- 
usually high resistance to abrasion, 
erosion and spalling. Widely used in 
all types of boiler ashpit hoppers and 
slag tanks, Kaocrete D has proved its 
economy and durability. Where abra- 
sive and erosive conditions are less 
severe, B&W Kaocrete A will give sat- 
isfactory service. 





BAW REFRACTORIES PRODUCTS: B&W Alimul Firebrick @« B&W 80 Firebrick 





® B&W Junior Firebrick @ B&W Insulating Firebrick @© B&W Refractory Castables, 


Plastics and Mortars @ B&W Silicon Carbide 





Your local B&W Refractories Engi- 
neer will be glad to give you com- 
plete details on the performance of 
these B&W Refractory Castables. 


Send for Bulletin R-36 which gives 
data on B&W’s wide line of special- 
ized boiler refractories. 


BABCO 
& WILCOX | 
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Circle 128 on READ-N-CIRCLE card for more data 


space-saving fuel oil pumping and heating 
units are available in both medium- and 
high-pressure types. Send for bulletin. 


HEAT EXCHANGERS 


Investigate complete engineering 

Read page 27 and circle number 112 
InpusTRIAL Propucts Division, MARYLAND 
Surpsurtpinc & Drypock Company. Marind 
has complete facilities for the design, manu- 
facture, and installation of condensers, feed- 
water heaters, deaerators, make up evapor- 
ators, special heat exchangers, and associ- 
ated equipment. Why not find out more 
about it? 


INSTRUMENTS AND CONTROLS 


Clearer, more accurate readings 

Read page 38 and circle number 113 
PALMER THERMOMETERS, INc. Get readings 
that are clearer, smoother, and more precise 
than you ever thought possible. Improve- 
ments have eliminated maintenance prob- 
lems. Write for bulletin. 






Speed up production 

Read page 48 and circle number 114 
Herman H. Sticut Co., Inc. Stop losses on 
lagging or over-strained machines by check- 
ing rpm. Sticht tachometers are a sure guide 
to efficiency. Write for full details. 


Low-cost temperature recorders 

Read page 40 and circle number 115 
Tue Evectric Auto-Litr Company. INstRU- 
MENT AND Gace Drviston. Auto-Lite tem- 
perature recorders come in all ranges, types. 


Do you have control flexibility? 

Read page 10 and circle number 116 
Jounson Service Company. Control flexibil- 
ity is a must when you have diversified tem- 
perature and humidity requirements. A 
Johnson pneumatic system gives flexibility 
with waste-free operation. 


Get approved controls 

Read page 28 and circle number 140 
Tue Mercor Corporation. When you buy 
controls, be sure they have official approval. 


MAINTENANCE ITEMS 


Planned maintenance helper 

Read page 55 and circle number 117 
Grapuic Systems. Boardmaster Visual Con- 
trol gives graphic picture of your operations 
Save time and money, prevent errors. Write 


for booklet. 


Save on rails 

Read page 53 and circle number 118 
L. B. Foster Co. Use Foster relayers to in- 
stall and maintain rails. Lower installation 
and maintenance costs —handle more cars 
better. Send for catalog. 


Solid steel collars 
Read page 28 and circle number 119 
STANDARD Pressep Street Co., HALLOWELL 






INDUSTRY POWER 





ng 
nd 


ND 
ind 
tu- 
-d- 
or- 
ci- 
ore 


ngs 
-ise 
ve- 


ob- 


on 
ck- 
1ide 


RU- 
>m- 
pes. 


bil- 


em- 


ility 


buy 
val. 


a 


>on- 
ions. 
Vrite 


18 

» in- 

ation 
cars 


WELL 








Power TRANSMIssION Drvisron. Solid steel 
collars that stay put are stocked in 42 sizes. 
Held on shaft by Unbrako Set Screws. Bul- 
letin 868 describes complete stocks and uses. 


Fence painting made easy 

Read page 38 and circle number 120 
Susox, Inc. “Simplified Fence Painting” de- 
scribes Subox fence paint system — can be 
applied with a broom. 


Commutator and slip ring maintenance 
Read page 36 and circle number 121 
IpgzaL INpustries, Inc. Free handbook de- 
scribes procedures and methods of correcting 
and preventing commutator and slip ring 
troubles. Mail coupon for this free book. 


MATERIALS HANDLING (BULK) 


Stronger storage bins 

Read page 40 and circle number 122 
Tue Nerr & Fry Co. Before you decide on 
storage bins, investigate these super con- 
crete-storage bins. 


PUMPING EQUIPMENT 


Less maintenance with piston packing 
Read page 11 and circle number 123 
Daruinc Vatve & Manvuracturtnec Co. Gain 
two ways— prolonged efficiency and less 
maintenance — with Pumcups. 


Seven pumping assists 

Read page 5 and circle number 124 
American-MarsH Pumps. Here are six bul- 
letins that will help solve your pumping 
problems. Seventh assist comes from your 
willing local representative. Mail coupon for 
bulletins. 


Space important to you? 

Read page 42 and circle number 125 
Avrora Pump Drvision, THe New York Ar 
Brake Company. If space is an important 
factor, then use this distinguished line of 
close-coupled pumps. You'll enjoy low first 
cost, low power and maintenance costs. Write 
for catalog. 


Another BJ first 

Read page 58 and circle number 126 
Byron Jackson Pumps, Inc. BJ now has 
pioneered the first successful application of 
a mechanical seal to high pressure boiler 
feed pumps. Write for further details. 


REFRACTORIES AND INSULATION 


Why shop three places? 

Read page 26 and circle number 127 
BiceLow-LiptakK Corporation. If you are re- 
vamping or building, you'll do better to get 
a quote from B-L because they supply all 
of the three elements that must be con- 
sidered — engineering, materials, erection 
help. All in all, you can’t miss. Investigate 
today. 
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How to cut refractory maintenance 
Read page 52 and circle number 128 
Bascock & Wricox Co., Rerractorres Drvi- 
sion. You can’t cut down on the abrasive 
and erosive attack on ashpit linings, but 
you can cut maintenance frequency by using 
heavy-duty refractory castables. Send for 
information. 


TRAPS, STRAINERS, AND SEPARATORS 
Stop nozzle plugging 

Read page 55 and circle number 129 
RONNIGEN-Petter Co. Quick-coupling filters 
that can be cleaned and back in service in 
60 seconds are now available in any mesh. 


Handle from 5 to 800 gpm at pressures to 
200 psi. Send for bulletin. 


VALVES AND REGULATORS 


Make good boilers better 

Read page 57 and circle number 130 
YARNALL-Warinc Company. All good pack- 
age boilers are better with these seatless 
blowoff valves. They have no seat to score, 
wear, clog, or leak. Send for the full story. 


Twenty years without maintenance 
Read page 39 and circle number 131 
Crane Co. You, too, can get 20 years of 
valve life on high temperature steam boiler 
outlet service without repairs or mainte- 
nance. Why not investigate? 


WATER SUPPLY AND TREATMENT 


Get better water at lower cost 

Read page 45 and circle number 132 
RANNEY MetuHop Water Suppuiss Inc. Natural 
filtration produces water of better chemical 
quality than ground water. Ranney method 
reduces, or eliminates entirely, costly filter 
plants. Write for more information 


Demineralizers built in all sizes 

Read page 46 and circle number 133 
Huncerrorp & Terry, Inc. A complete line of 
water conditioning systems is available. In- 
vestigate these fully guaranteed, highest 
quality units by writing for details now. 


Cut labor costs more than 50 percent 
Read page 7 and circle number 134 
InFitco Inc. Infileo systems can cut your 
labor costs in half and help produce more 
efficient, economic steam production. Send 
for reprint about the new Jones & Laughlin 
installation. 


Pioneering water conditioning 

Read page 9 and circle number 135 
W. H. &L. D. Betz. New techniques in water 
conditioning that reduce costs, save time, 
and aid production are being pioneered by 
Betz. Send for information. 


Don't have your pocket picked 

Read page 2 and circle number 136 
Dearsorn Cuemicat Co. Stop pipe pitting 
which means out-of-pocket expenses by in- 
vestigating Filmeen. Send coupon for more 
information on this water treatment service 





Scale still 
blows ’em up! 


WHY DO BOILERS FAIL? Answer still 
lies with scale formation, according 
to The Locomotive, of Hartford Steam 
Boiler Inspection and Insurance Company. 
In a detailed study just reported, lack 
of proper boiler water treatment was 
found to be foremost among direct causes 
of accidents attributable to scale. Some 
of the more-or-less indirect causes which 
the study revealed are: 


@ Inoperatian of feedwater regulators 
caused by scale in the pipe connection to 
those devices, resulting in damage from 
low water. 

® Wasting more than the normal 
amount of condensate without increasing 
the feedwater treatment to compensate 
for the additional raw make-up water. 

®@ Scale and mud accumulations in low- 
water fuel cut-offs and their pipe con- 
nections, preventing those protective de- 
vices from functioning when a low water 
condition occurs. 

® Indiscriminately increasing the 
amount of boiler water treatment after 
noting that the amount of adhering scale 
has appreciably increased 

@ Change of feedwater treatment 
where the previous treatment was found 
to be inadequate. New chemicals, often 
more effective, cause rapidly loosening 
of old adhering scale with damaging ef- 
fects, 

® Plugging of feedwater piping, usual- 
ly caused by reaction of chemicals to 
precipitate scale within the piping rather 
than in the boiler. This often occurs when 
the treatment is introduced into the feed- 
water. 

® Abnormally large amounts of un- 
treated raw water pumped into boilers 
from the raw water supply. This is con- 
nected to the feedwater piping between 
the treating equipment and the boiler 
for emergency use only. 

® Failure, on fire-tube horizontal tu- 
bular boilers, of blow-off piping through 
which feedwater has flowed and caused 
scale to become baked on the internal 
surfaces. (In some cases, rapid draining 
of the boiler following a blow-off piping 
failure has also caused considerable ad- 
ditional damage to the boiler by over- 
heating.) ¢¢ 
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All sizes to fit your gages and valves 
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FIG. 22 SERIES 750 





MAGNIFYING 


FIG. 21 LIP-MOLD 
STATE YOUR REQUIREMENTS 


All shipments from stock 
Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 


Livingston 6-1400 LIVINGSTON, WN. J. 
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FULLY 
GUARANTEED 


FOSTER 


QUALITY 


RELAYING 
RAILS 


Lower installation and maintenance 
costs—handle more cars better. Foster 
nationwide warehouses also stock 


every New Rail Section 12* through 
175, Switch Material and Accessories 
to meet your specific job requirements.“ 


SEND FOR CATALOGS IP-8 
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Safe motor control 
. +. starts on page 19 





breaker or set of fuses. This limits let-through en- 
ergy, while short-circuit current flows, to a small 
enough value to prevent damage to the starter. An 
interrupting rating is given the combination, ex- 
pressed as the total available short-circuit current at 
the controller installation. The manufacturer as- 
sumes responsibility for design and component coor- 
dination. User has the assurance that combination 
starter, when applied within its interrupting rating, 
gives protection to the motor branch-circuit. 


what is a combination starter? 


A combination starter consists of a molded-case 
breaker and a full-voltage magnetic starter. Circuit 
breaker has combination thermal-magnetic trips. 
On normal overloads, the tripping characteristic 
is inverse-time, permitting a squirrel-cage motor 
to start. At high fault currents tripping is instan- 
taneous, total interrupting time varying between 
one and three half-cycles on a 60-cycle basis. Up to 
NEMA size 4 (150 amperes), combination starters 
are offered with 15,000-ampere interrupting ratings. 
Larger starters are available with a 25,000-ampere 
interrupting rating. Circuit breaker serves as a dis- 
connecting means to isolate starter from line. 

Combination starters are also available with 
motor-circuit switches, rated in horsepower. They 
are capable of breaking, stalled-rotor current, as dis- 
connecting devices, and as fuses for short-circuit 
protection. Many starters are in service that use 
standard NEC fuses. Such fuses are approved by 
Underwriters’ Laboratories, Inc. under accepted 
fuse standards, They do not have an ac interrupting 
rating, and their manufacturers do not guarantee 
definite interrupting ability. Operating experience 
indicates that combination starters with NEC fuses 
give adequate protection on systems with an avail- 
able short circuit current of 25,000 ampere. Sev- 
eral fuses are now available that have a stated high- 
interrupting rating. Combination starters may be 
used with such fuses on systems having an avail- 
able short-circuit current of 50,000 amperes. 


combine starters in control centers 


When a plant contains many motors, it is economi- 
cally advantageous to combine motor starters in- 
to a motor control center. This is an assembly of 
combination starters in a common structure, each 
containing vertical compartments housing the 
starters. Center contains a horizontal main bus and 
vertical risers to which the starters are connected. 
Orderly arrangement, likewise, is conducive to good 
housekeeping and maintenance. Manufacturer sup- 
plies bus work properly braced to withstand short- 
circuit let-through energy in conformity with the 
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control center interrupting rating. This rating is the 
available short-circuit current the system produces 
at the control center installations. Control centers 
may be obtained with circuit breakers or with fuses. 
Standard ratings are 15,000, 25,000, and 50,000 am- 
peres. Available short-circuit current is largely gov- 
erned by rating of the stepdown transformer. 
Largest transformer to which a control center of 
a given interrupting rating can be connected, un- 
less short-circuit current is artificially reduced by 
feeder-circuit impedance or current-limiting re- 
actors, is as follows: 


Interrupting Rating Transformer Kva at 


Amperes 240 Volts 480 Volts 
15,000 200 400 
25,000 300 750 
50,000 750 1500 


high-voltage controller ratings 
High-voltage high-interrupting capacity control- 
lers are rated in available, symmetrical, short circuit 
kva. In NEMA Standards, they are designated as 
Class E controllers, Two types are offered. Class El 
controllers include contactors that have an inherent 
high-interrupting ability. Main controller contacts 
perform the dual function of interrupting motor 
load and overload currents, as well as interrupting 
fault currents. Contactors may be airbreak type, or 
they may be oil-immersed. Contactors and auxiliary 
components such as disconnects, control and current 
transformers, thermal overload and instantaneous 
trip relay, and undervoltage relay, are housed in 
an enclosure to give protection to the operator 
against accidental contact with live parts. Busses 
and other power components are designed and 
braced so that they are not damaged by the let- 
through energy and the resultant thermal and mag- 


ri 





Fig. 3—Current-limiting action of fuses quickly in- 
terrupts faults, relieving controllers of surge duty. 


netic stresses. Standard interrupting ratings are 
25,000 and 50,000 kva. 

Class E2 controllers contain contactors with an 
interrupting ability of 10 times rated motor cur- 
rent. Contactors are utilized for making and break- 
ing motor-load and overload currents. Fuses are in- 
cluded for interrupting short-circuit currents, Most 
Class E2 controllers offered today use fast-acting 
current-limiting fuses (Fig. 3). Fuse, containing 
silver fusible wires embedded in quartz sand, melts 
so that current is prevented from rising to its initial 
peak value during the first half-cycle after short- 
circuit incidence. Current tapers off during subse- 
quent arcing period. Actual arc extinction takes 
place within approximately one half-cycle. Class E2 
controllers are rated to be connected to power sys- 
tems producing available symmetrical short circuit 
kva of 150,000 at 2200 to 2400 volts or 250,000 at 
4000 to 4800 volts. 

Typical Class E2 controller will permit safe full- 
voltage synchronous motor starting. Top com- 
partment houses a gang-operated disconnect switch 
and current-limiting fuses. Center compartment 
contains a swinging panel mounting low-voltage 
components for field application and auxiliary con- 
trol. Bottom compartment houses the high-voltage 
air break contactor. Compartments are segregated 
by fixed steel barriers so that maintenance men can 
safely work.on the low-voltage devices without ac- 
cidentally contacting live parts in the high-voltage 
compartments. Mechanical interference-type inter- 
lock prevents opening of the high-voltage compart- 
ment doors unless contactor is dropped out and 
power is removed from the motor branch circuit. 
Operating handle for the disconnect switch actuates 
the disconnect compartment door latch. Access to 
fuses for renewal can be gained only with the con- 
troller isolated from the line. 


power growth means more consideration 
Power system growth is expected to continue 
in the future, increasing potential short-circuit 
danger in motor branch circuits. Controllers should 
be selected carefully, based on adequate interrupt- 
ing performance. Standard general-purpose low- 
voltage controllers can be protected by separate 
circuit breakers or fuses. Combination controller 
use gives assurance that controller and short-circuit 
protective means are properly coordinated to ob- 
tain safe interrupting within the stated rating. 
Practice of using controller with 10 times motor 
current interrupting ability backed up by an 8- 
cycle breaker is discouraged as far as high-voltage 
branch circuits are concerned. Serious acidents 
prove that such a combination cannot be relied upon 
to obtain safe and reliable interruption of short 
circuits. Only Class E controllers, designed for 
high-interrupting capacity, and having stated in- 
terrupting rating, are considered for controlling 
high-voltage motors. ¢ ¢ 
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Single copies of following reprints are 
available free. Quantity orders for individual 
reprints quoted on request. Address all cor- 
respondence, on company letterhead, please, 
to Reader Service Department INDUSTRY 
POWER, Commercial Bank Building, St. 
Joseph, Michigan. 


@ Automatic Control for Variable Speed 
Transmissions 


Big Savings for a Small Plant 
Coal Dust . . . Stopped Before It Starts 


Cool your plant with central units 


Correction Table for Estimating 
Heating Value of Coal 


@ Eliminating Expansion Joint 
Maintenance 


@ For Better Lighting at Less Cost, 
Frost Your Windows 


@ High-Frequency Fluorescents 


@ Lessons for Multi-Building Plants 
High-Temperature Water 


@ More Steam for Less Money 


Nearest Thing Yet to a Completely 
Automatic Power Station 


New Chemical Grouting Method 
Prevents Flooded Floors 


Permanent Tank Insulation 
Costs Less 


Purchased vs Generated Power 
Put Dissolved Air to Work 
Reclaim Your Waste Heat 


Reduce Boiler Plant 
Operating Costs 


Selecting Fuel and Firing Equipment 


Selecting Taps on Power Transformers 


. . from industry power 


Shell Selects Package Boiler for 
Outdoor Operation 


Small Filters Do Big Job 
Tailor-Made Fire Protection 


Television 
Control 


The Eyes of Industrial 


Vibration is Tamed So Simply 


What You Should Know About 
Fuel Oil Additives 


Why High-Temperature Water? 


Why Not Try Simplicity in 
Valve Controls? 








Special Report reprints 


Individual copies of Special Report Re- 
prints will be sent free upon request. 
Additional copies are priced as follows: 
2 to 24 copies are 25¢ each; 25 to 49 
copies are 20¢ each; 50 to 99 copies are 
15¢ each; more than 99 copies are 10¢ 
each. Special Report Reprints avail- 
able are: 


@ Adjustable Speed Drives and Elec- 
tric Controls 


@® Combating Corrosion From In- 
dustrial Chemicals 


@ Contaminants in the Air 


Demineralization—A Means to Purer 
Water 


Industrial Waste Treatments 
Inplant Electric Distribution 
Review and Forecast, 1956 
Power Basics I: Thermodynamics 


Power Basics II: Electricity 
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ARANT 
QUALITY amend 


RELAYING RAILS 


Handle more cars better—cost less to 
install and maintain. Foster stocks all 
Rail Sections 124 thru 175+, Switch 
Material and Track Accessories. 


SEND FOR CATALOGS 














BOILER HOUSE FOREMAN 


To supervise 8-man crew in maintenance and 
operation two 504 H. P. Combustion Engineer 
Boilers. Large mining operation in North- 
eastern United States. Salary range $6,000 to 
$6,500. Reply to Box No. H22, INDUSTRY 
POWER, St. Joseph, Michigan. 














Save up to $500 
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complete Anhydrous Ammonia 
and 


L.P. Gas plants 


designed - installed 


Pomerson Thomas 
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STEAM & POWER ENGINEER 


A permanent position for a graduate engineer 
with experience in steam-electric power plant 
design is available in a large diversified pulp 
and paper manufacturing plant in the Upper 
Midwest. Our employees know of this opening. 
Reply giving personal, educational, and work 
history together with salary thinking. Your re- 
ply will be kept strictly confidential. Write 
Box H23, INDUSTRY POWER, St. Joseph, 
Michigan. 

















HIGH PRESSURE GASKE 


All sizes to fit your 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, WN. J. 
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BOARDMASTER VISUAL CONTROL 

*% Gives Graphic Picture—Saves Time 
Saves Money, Prevents Errors 

% Simple to operate —Type or Write on 
Cards, Snap in Grooves 

% ideal for Production, Troffic, 
Scheduling, Sales, Etc. 

% Made of Metal Compact and Attractive. 
Over 60,000 in Use 


Full price 549° with cards 
24 PAGE BOOKLET NO. P-10 
FREE | Without Obligation 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


55 West 42nd Street, New York 36, N. Y. 
Circle 117 on READ-N-CIRCLE card 


HAunouncing 
RONNINGEN 


Type 316 STAINLESS STEEL 
FILTERS and STRAINERS 


QUICK NON SHORT. 
courting Patented cipgcuitine 


Inventory, 




















For Chemicals—Food Processing—Oils. 
Type 316 stainless steel throughout. 10 to 500 





GPM. 30 to 250 mesh. Pressures to 200 PS! 


Also available; Bronze or aluminum filters 


| with monel metal mesh. 


Write for free Bulletin 654? 
STRAIN AGAIN with RONNINGEN 
Partictes large or small, we filter them all’ 
RONNINGEN-PETTER CO. 
| Vieksberg, Michigan Phone Midway 8-516! 
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e¢ 
re) 





Can you “pay for’”’ 
a magazine like this? 


with a $3.00 or $5.00 
subscription ? 


industry & Power 


Maybe you've thought publishers make money on a $3.00 or a $5.00 subscription . . . 
that that is why they ask you to subscribe. 


No, it’s not true .. . your $3.00 or $5.00 fall 
far short of “paying” for any really good business 
magazine. 

The costs of printing, paper, and postage alone usu- 
ally exceed subscription prices. Editorial costs and 
other expenses run to many times that amount. And 
usually it costs more just to sell such subscriptions 
than they bring the publisher in dollars. So, the pub- 
lisher actually “loses money” on such sales. 


Then, why? - +» « yes, why do some publishers 
charge a nominal rate for a subscription . . . but 
other publishers send their magazines without 
charge? 

Well, the “paid-subscription” magazine gets a low- 
er postage rate than does the “non-paid subscription” 
magazine. Some publishers feel this postal advantage 
is important. So they charge a “token fee” as a mn 4 
scription price. And so win a lower postage rate. 

But—whether you pay nothing, or such a “token 
fee,” you—the reader — do not really pay for the 
magazine's service. 


No—advertisers pay the bills . . . and 
so, logically, advertisers demand the best possible 
coverage of the important, key men of the field. That 
means folks like you, who exercise buying power. 


INDUSTRY POWER “hand-picks”" its 
readers—for best, effective circula- 


tion ... and sends the magazine to these key folks. 
without charge. 


You see, you simply can’t get maximum coverage 
of important folks by trying to force them to buy 
ory poms Such men, limited in numbers, are scat- 
tered all over the U.S.A.; travel and/or direct mail, 
cost money; a large share “forget to renew” each 
year; and, no matter how much time, money and 
pressure you put on them, there are always some im- 
portant men who will never buy. 





You don't “pay"—INDUSTRY POWER 
gets better circulation. So, as you can 
see, a subscription price is at best but a “token pay- 
ment.” You don’t really pay for any magazine with 
$3.00 or $5.00. 

But, INpustry Power gets the best, most effec- 
tive circulation coverage by “hand-picking” the right 
readers. This gives values to advertisers which they 
can’t possibly get in any other way. 


That's why .. . invusrry Power hand-picks 
only qualified readers . . . Men Who Manage Power 
Services . . . presidents, partners, plant managers, 
chief engineers, plant engineers, consulting engineers, 
etc. in manufacturing plants, utilities, engineering 
services, and institutions. Then the editors make the 
magazine so interesting, so valuable, these folks want 
to read it.* 

That’s why Inpustry Power spends many thou- 
sands of dollars on each issue—to give you this serv- 
ice without charge . . . as you are an important reader 
in the power services field. 

No, you can’t “pay for” any good business maga- 
zine with $3.00 or $5.00. Whether you receive a “paid 
magazine” or a “non-paid magazine” you are still 
enjoying a valuable service—whose cost is far above 
any price you paid for a subscription. 

*Every issue proves this qualified readership . . . by un- 


equalled response from these key readers. Mav we show you 
the evidence? 


INDUSTRY POWER 


A publication of Putman Publishing Company 


also publishers of: 


CHEMICAL PROCESSING 

FOOD PROCESSING 

FOOD BUSINESS 

“Executive Magazines for industry’ 









coming events 





for industry power 


Sept. ASME Fall Meeting Denver 
10-12 
Sept. Instrument Society of Coliseum 


17-21 America 1956 Conference 
and Exhibit 


New York City 


Sept Illuminating Engineering Hotel Statler 

17-21 Society National Technical Boston 
Conference 

Sept. Third Annual Conference Morrison Hotel 

25-27 Atomic IndustrialForum Chicago 

Oct. AIEE Fall General Morrison Hotel 

1-5 Meeting Chicago 

Oct. ASME Lubrication Atlantic City 

8-10 Conference New Jersey 

Oct. Armour Research Foun- Sherman Hotel 


11-12 dation National Noise 
Abatement Symposium 


Chicago 


Oct. Seventeenth Annual Hotel Wm. Penn 
22-24 Water Conference Pittsburgh 

Oct. ASME Fuels Conference Washington, D.C 
24-25 

Nov. ASME Annual Meeting Hotel Statler 
25-30 New York City 
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next month in 


INDUSTRY POWER ... 


how Jersey Central P & L 
cuts costs with cable trough 


Cable trough is saving installation time and 
money for Jersey Central Power & Light in its 
most recent expansion of Edwin H. Werner Sta- 
tion. More current-carrying ability is packed into 
each run of power conductors. Greater utilization 
of space is achieved for control cables. 


Perhaps you can pick up some tips on more effi- 
cient support of power and control conductors in 
your plant by reading how Jersey Central uses 
cable trough. And, you will see another high- 
visibility “Cinemascope" photograph with this 
story ... the kind of photograph in which you can 
see everything. Watch for it, coming in the 


September issue of 
INDUSTRY POWER 
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Now... Esa mechanical seals 
for high pressure boiler feed pumps ! 































































































































Another Byron Jackson first! 





* No operating adjustment 
* Stop liquid loss 

* Reduce heat loss 

* Save downtime costs 







* Cut replacement costs 





BJ ... the pacemaker in mechanical seals for pumps 

. now has pioneered the first successful application 
of the mechanical seal to high pressure boiler feed 
pumps. These new BJ Mechanical Seals are now in 
2peration in a number of high pressure, hot water 
pumping operations, including temperature up to 
430° F. These seals—some in service as long as three 
years—have paid off in performance. They have 












minimized heat and liquid loss, eliminated frequent 
repacking problems, and simplified maintenance 
since no operating adjustment is required. Find out 
how these new BJ Mechanical Seals for boiler feed 
pump service can benefit you. Contact your nearby 
Byron Jackson office or write. 


a 
| = 


You'll do better with 


Byron Jackson Pumps, Inc. 


A subsidiary of Borg-Warner Corporation 
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